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THE ADRENAL CORTEX 
AND HYPERTENSION * 


Georce A, Perera 


Associate Professor of Medicine, Columbia University, College of Physicians and Surgeons 


ue role of the adrenal cortex, in the last few years, has 


4] been assuming tremendous proportions. Abnormal re- 


T sponses to stress, emotional disturbances, cancer, con- 

y gestive failure and arthritis are but a few of the disorders 
|, which possess adrenal implications as judged by a perus- 
al of current literature. 

I have been asked to review the evidence concerning a relationship 
of the adrenal cortex to arterial hypertension. I am most grateful for 
this opportunity, for it will permit me to summarize our knowledge as 
well as to remind you of its many gaps and inadequacies. 

As is so often the case, the first hint of a possible relationship between 
the adrenal glands and hypertension was made many years ago, forty- 
seven to be exact,’ long before its substantiation by factual data of any 
kind. The first description of hypertensive changes secondary to an 
adrenal cortical tumor had been reported even earlier (1897),° although 


* Read January 5, 1950 at the Stated Meeting of The New York Academy of Medicine. 
Investigations from this laboratory were supported (in part) by research grants from the National 
Heart Institute, U.S.P.H.S., the Albert and Mary Lasker Foundation and the Albert H. and Jessie 
DD. Wiggin Foundation, Desoxycorticosterone acetate was supplied by Roche-Organon, Inc., the 
adrenocorticotropic hormone by the Armour Co., and cortisone by Merck & Co. 
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| 
| 
. little notice was given to this association until the more extensive obser- 
vations of Oppenheimer and Fishberg in 1924.* These authors com- 


mented upon the elevated blood pressure found in patients with such 
tumors and contrasted it with the reduced blood pressure of Addison’s 
disease. Today it is common knowledge that many patients with hyper- 
adrenocorticalism may exhibit hypertension, and that with hypoadrenal- 
ism one frequently observes hypotension, even after restoration of water 
and electrolyte balance by appropriate therapy. 
| In recent years a series of separate observations has appeared, each 
one relating the adrenal cortex in some fashion to the regulation of blood 
pressure or the hypertensive state. Let us review this material first as 
developed in animal experimentation, then as studied in the human. 


ANIMAL OBSERVATIONS 


Goldblatt’ made the initial discovery that bilateral (but not subtotal) 
adrenalectomy interfered with the developme nt or maintenance of ex- 
perimental renal hypertension, Comparable reports were made by Bla- 
lock and Levy,” Page," Collins and Wood? and others.*'* Adrenalec- 
tomy, some of these workers noted, was associated with a fall in the con- 
centration of hypertensinogen and at times a reduction in the response to 


renin. The administration of desoxycorticosterone restored the hyperten- 


sion, and one investigator observed a similar restoration of the blood pres- 


sure on giving cortisone.'* Adrenalectomy also modified the hyperten- 


sion produced in dogs by the intracisternal injection of kaolin,"® in rats 


by auditory stimulation®’ and, again in rats, by the injection of dehy- 


droxyphenylalenine.*' 

Despite the apparent consistency of these results, Rogoff, Nixon and 
Stewart claimed that the blood pressure remained high in three hyper- 
tensive dogs four to nine days after adrenalectomy. It is difficult to main- 
tain the weight and sometimes the well-being of animals after adrenalec- 
tomy. Hence the possibility must be borne in mind that earlier experi- 
ments were too acute or included animals that were in poor condition. 
It is still conceivable that at least some forms of experimental renal hy- 
pertension can be achieved in the absence of the adrenal glands. 

Even the juxtaglomerular apparatus of the kidney has been related 
to the adrenals. Goormaghtigh* suggested that this apparatus might 
secrete renin or some other vasopressor material. He also reported that 
the hypertension, produced by section of the depressor nerves, was asso- 
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ciated with thickening of the adrenal cortex together with an increased 
adrenal cholesterol content.** Dougherty” has remarked that large dos- 
ages of adrenocorticotropic hormone may stimulate the development of 
the juxtaglomerular apparatus, and stated that Rich had observed a 
marked increase in the production of the afibrillar cells of these struc- 
tures in a patient having an adrenal cortical tumor. 

The recently-described vasotropic principles of renal and hepatic 
origins give rise to yet another example of adrenal cortical relationship 
in experimental renal hypertension.** Shortly after the partial constric- 
tion of the renal artery by a Goldblatt clamp, vaso-excitor materials 
appear in the circulation but are subsequently counterbalanced by in- 
creasing amounts of vaso-depressor agents. A similar state of equilibrium 
with high titers exists in patients with essential hypertension.** Adrena- 
lectomy abolishes or impairs the renal capacity to form the vaso-excitor 
materials under anaerobic conditions i” vitro even in animals maintained 
on high salt diets, but the combination of desoxycorticosterone acetate 
and salt restores normal kidney behavior.** *° 

Victor*' produced hypertension in dogs by unilateral ligation of the 
periadrenal blood vessels and tissue. Although others have attempted to 
reproduce the experiment, there has been as yet only equivocal support 
of this interesting study.” 

That epinephrine injection is followed by an enhanced output of 
cortical hormone has been described by Vogt.“ This deserves mention 
here only because of the fact that chronic as well as paroxysmal hy perten- 
sion may be evident in patients with pheochromocytomata.™* Studies on 
the hemodynamic effects of epinephrine and nor-epinephrine, both of 
which occur in the adrenal medula, have been reported by Goldenberg 
et al. 35, 36 

Next let us recall that the adrenal cortex is intimately concerned with 
sodium metabolism. Although the mechanism of the depressor action of 
salt restriction in hypertensive disease has not been explained, animal 
studies have suggested that electrolytes and water may behave differ- 
ently in the presence of hypertension. For example, rats with experimen- 
tal renal hypertension show significant degrees of polydipsia and pol- 
yuria“’ and tend to reduce their sodium intake when allowed freedom of 
choice.** ‘Tissue studies in hypertensive dogs imply that muscle sodium 
may be elevated at the expense of intracellular potassium.** Further- 
more, rats with an elevated blood pressure induced by renal manipulation 
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have an increased ratio of serum sodium to chloride.“ Grollman and 
Harrison" found that a rice diet exerted a pronounced blood pressure- 
lowering effect (blocked by the addition of sodium chloride) and an 
extension of the percentage survival in hypertensive rats. It was even 
claimed that the adrenals of rats on a restricted sodium intake were 
smaller and different in color.** In contrast to these studies, the addition 
of salt to the diet has been accompanied, except in chickens," ** by slight 
or no increases in the blood pressure of normal animals.” 

Elevation of blood pressure following the administration of various 
sterols has been reported by some workers and denied by others.***' The 
complexities of accurate blood pressure measurement, the need for more 
adequate controls and problems of dosage make it difficult to evaluate 
some of these studies. Nevertheless, they lead us to the final chapter to 
date in the story of animal experimentation, which deals with the pressor 
properties of specific steroids of probable adrenal derivation. 

Toxit effects of desoxycorticosterone esters in dogs were noted in 
1939 by Kuhlmann, Ragan, Ferrebee, Atchley and Loeb. In two ani- 
mals, receiving 20 mgs. of desoxycorticosterone acetate daily for 70 
days, a small rise in systolic blood pressure was recorded. Since that time 
many experimenters have observed a rise in arterial tension often to 
abnormal levels following the sustained administration of this 
steroid.’ Even nephrectomy did not halt the appearance of hyper- 
tension, according to one report, suggesting that it is not dependent 
upon a renal mechanism for its maintenance.” Elevation of blood pres- 
sure occurred no matter whether the hormone was injected in the ace- 
tate form or given as subcutaneous pellets; however, Green™ reported 
no hypertension if intrasplenic pellets were implanted and suggested 
inactivation by the liver. There is only one study, that of Summers, 
in which the results were contrary to those generally obtained. 

Morphological changes caused by massive doses of desoxycorticos- 
terone acetate and salt were first described by Selye and his co-work- 
ers."* These included the development, in several animal species, of a 
decrease in adrenal size, and in later studies of cardiac hypertrophy and 
widespread vascular lesions—similar to those seen in human nephro- 
sclerosis and in the accelerated phases of essential hypertension. Subse- 
quent studies by Knowlton and her associates,"° employing much lower 
dosages in rats, revealed no significant vascular lesions but some degree 
of cardiac and renal enlargement (even in the absence of hypertension). 
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In addition, a change in renal histology was produced by the desoxycor- 
ticosterone acetate, Consisting of distention of cortical and medullary 


tubules, swelling and vacuolization, and sometimes atrophic changes in 
the convoluted tubules. With these smaller doses, striking hyperten- 
sion appeared within a matter of a few weeks only in nephritic rats given 
the steroid (the nephritis having been induced by a cytotoxic serum), 
but it was not evident in controls. Incidentally, in the dosages employed, 
adrenal cortical extract did not produce hypertension in normal or 
nephritic rats,** 

Selye™ noted that the degree of pathological response to desoxycorti- 
costerone acetate was intensified by an increase in the sodium chloride 
supplement in the diet or by preliminary excision of one kidney; simi- 
larly, the group working with Knowlton” found that the action of the 
steroid was potentiated by salt. Still other workers reported that desoxy- 
corticosterone, particularly in the presence of added sodium salts, re- 
sulted in an impaired renal function as measured by clearance tech- 
niques.**"S The adrenal cortex of rats injected with this compound 
presented atrophic changes in the subcapsular zone but only when the 
animals were maintained on a liberal intake of salt;"* and under similar 
conditions a decrease in adrenal size was confirmed by Carnes and his 
Whatever may be the mechanism responsible for the vari- 


associates. 
ous changes induced by desoxycorticosterone acetate, it is obvious that 
they are dependent upon a liberal supply of the sodium ion in the 
diet.”"** 

The water and electrolyte changes which follow the administration 
of desoxycorticosterone esters in small or large doses constitute a fami- 
liar but separate story. The apparent lack of relationship of salt and 
fluid retention to the appearance of hypertension will be brought out 
later. It has been shown that potassium chloride tends to correct the 
depression of potassium in the serum and the intracellular replacement 
of potassium by sodium but has no effect upon the hypertension in 
nephritic animals nor upon the anatomical lesions.** Green”: *° observed 
the increased voluntary fluid intake of rats receiving the steroid; merely 
because the intensity of the blood pressure rise could be related to fluid 
exchange, despite some evidence to the contrary, he suggested that hy- 
pertension might be a compensatory mechanism to fluid and electrolyte 
changes. Selye® has claimed that the concurrent administration of am- 
monium chloride tends to inhibit the development of vascular and renal 
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damage, but then it must be recalled that massive doses of desoxycorticos- 
terone were generally employed in his studies. Raising the question of 
some action on peripheral vascular tone, it has been stated that desoxy- 
corticosterone protects dogs against the depressor effect of intravenous 
hypertonic sodium chloride.’ A final comment—no direct relationship 
of hypertension to the urinary output of antidiuretic factor, increased 
by desoxycorticosterone, was established. 


OBSERVATIONS IN MAN 


As might be expected, the first attempts to relate the adrenal cortex 
to hypertensive vascular disease in man were morphological. The ele- 
vated blood pressure of some patients with hyperfunction of the adren- 
als, either cortical or medullary, has already received comment. The 
nodular hyperplasia of the medulla reported by Goldzicher,” and the 
“sympathogenic neurohormonal” emphasis of Raab," need not be dis- 
cussed here except to remind us that epinephrine-like compounds and 
sympathetic nerve activity may possibly modify steroid elaboration. 

There are numerous references to adenomatous or nodular by per- 
plasia of the adrenal cortex in essential hypertension since the description 
in 1904 of adrenal enlargement and increased cortical lipoid in patients 
with contracted kidneys.** Many authors observed increased adrenal 
weight, hyperplasia, adenomata or nodules with increased frequency 
in hypertensive subjects.“ “* Others, on the other hand, felt that these 
abnormalities were uncommon or existed with equal frequency in 
normotensives.~ “* Hypertrophy of the adrenal veins was mentioned by 
several investigators,” but this finding could not be confirmed in 
subsequent studies. If all these pathological reports were laid end to 
end, it would be apparent at best that anatomical changes occur with 
slightly greater frequency in patients with an elevated blood pressure, 
and that such changes are evident in only a small percentage. It 1s, there- 
fore, highly doubtful that any significance can be attached to these 
morphological findings alone. 

In 1939, Loeb and his associates"' called attention to two patients 
whose arterial pressure exceeded normal limits in the course of treatment 
of Addison's disease with desoxycorticosterone esters. Since that time 
these observations have been confirmed and extended.” "*? At the Pres- 
byterian Hospital, together with Drs. Knowlton, Lowell and Loeb,’ 
we observed the appearance of hypertension in a number of patients 
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with Addison’s disease in the course of prolonged administration of 
desoxycorticosterone acetate in therapeutic doses. The slow increase 
in blood pressure could not be correlated with abnormal retention of 
the sodium ion nor with an increase in circulating blood volume. It was 
not dependent apparently upon an abnormally labile peripheral vascular 
system as measured by the cold pressor test. In our clinic today, the 
majority of patients with adrenal cortical insufficiency exhibit some 
elevation of arterial tension, providing they are receiving adequate 
therapy with this steroid given parenterally or in the form of subcu- 
taneous pellets. One individual has developed transitory retinal hemor- 
rhages; another has sustained, coincidentally or otherwise, a myocardial 
infarction after several years of drug-induced hypertension. 

Desoxyceorticosterone acetate, administered to three normotensive 
patients without adrenal disease, was associated with a gradual increase 
in blood pressure over a period of weeks without more than transient 
salt or water retention." As in the Addisonian group, the blood pres- 
sure returned to normal values as soon as the drug was withdrawn. One 
of these patients, toward the close of the experimental period, com- 
plained of severe headaches, with the appearance of a subconjunctival 
hemorrhage and a rise in pressure to 160/108 during the final week. 

The blood pressure response of hypertensive individuals to desoxy- 
corticosterone acetate was next considered. In a study undertaken with 
Dr. David Blood,’ utilizing “resting” blood pressure measurements in 
patients on a constant regimen, this steroid (10 mgs. daily for a week) 
caused no significant change in the arterial tension of to normotensive 
subjects, whereas definite increases in systolic and diastolic readings 
were obtained within a few days in 14 patients with uncomplicated 
hypertensive vascular disease. The prompt rise in blood pressure in 
those with hypertension could not be ascribed to changes in salt and 
water retention alone as there were comparable transitory changes in 
the normotensive group. Alterations in cardiac output were not respon- 
sible for this pressor effect. 

Daily injections with this steroid for longer periods produced a 
transient or at times a sustained increase in the “resting” blood pressure 
of hypertensive patients.'’* The continued treatment was associated 
with a progressive drop in serum potassium concentration, an increase 
in carbon dioxide content, and a fall in chloride concentration. Salt and 
water retention, on the other hand, was observed only during the first 
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seven to ten days of treatment, with reversal to control levels thereafter. 
Although Goldman and Schroeder’ recorded an immediate pressor 
effect after the intravenous injection of desoxycorticosterone acetate, 
we were unable to reproduce this action using the glucoside. In our 
clinical studies the fact that the pressor response occurred in a matter 
of days rather than of hours was testimony against a direct humoral 


mechanism. 

At this point it might be appropriate to tell the story of a patient 
with documented essential hypertension who subsequently developed 
hypoadrenalism.""* After it was established that he had Addison’s dis- 
ease, this man showed a persistent elevation of blood pressure while 
under treatment with desoxycorticosterone for a matter of years. There- 
after, replacement therapy with salt alone, even though the patient 
was maintained in water and electrolyte balance, resulted in a drop in 
blood pressure to normal limits. One could not help but conclude that 
the adrenal cortex or appropriate steroid substitution therapy was im- 
portant for the development or maintenance of this man’s essential 
hypertension. 

As in the animal studies, sodinm metabolism also enters the human 
story. The effect of rigid sodium chloride restriction in hypertensive 
vascular disease has been reviewed elsewhere."”* In our opinion there is 
convincing evidence that the disorder is associated with a disturbance 
of salt and water metabolism, and that some modification of the “rest- 
ing” blood pressure (of still doubtful therapeutic application) may 
result from extremes of sodium withdrawal or supplementation. It is 
claimed that serum sodium-to-chloride ratios are elevated in proportion 
to the height of the diastolic pressure in hypertensives.'’” Furthermore, 
despite an otherwise constant regimen, sodium restriction is generally 
followed by immediate significant weight loss and increased urine out- 
put in control subjects which are not evident in hypertensive patients.'"” 
And lastly, in our clinic, Dr. Kermit Pines has noted that treatment 
with thiocyanates increases the excretion of sodium in some cases; per- 
haps its occasional depressor action operates through the same channels 
as salt restriction. These observations are consistent with, but certainly 
not proof of the view that the adrenal cortex may be implicated. Of 
perhaps greater pertinence is the fact that rigid restriction of sodium 
chloride masks the pressor response of hypertensives to desoxycorticos- 


terone.''!. 
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Preliminary trials with other adrenal steroid preparations have been 
undertaken with the view that depression of existing adrenal cortical 
function or counteraction of some desoxycorticosterone-like pressor 
hormone might alter the blood pressure. Although adrenal cortical ex- 
tracts exerted no immediate blood pressure effects,'’’ we were able to 
demonstrate a small decrease in “resting” values in three of four un- 
complicated hypertensive subjects following the continued administra- 
tion of such an extract for one month.'™ The changes in arterial tension 
could not be ascribed to alterations in serum volume, fluid or electro- 
lytes, or apparent change in cardiac action. Furthermore, the simulta- 
neous use of adrenal cortical extract appeared to block the pressor effect 
of desoxycorticosterone acetate.'"* Finally, and all of these studies were 
carried out in association with Dr. Pines and others, opportunity was 
given us to employ cortisone in the acetate form prepared synthetically 
(Merck).'** Administered in doses of 80 mgs. daily, small but definite 
decreases in “resting” blood pressures have now been recorded in four 
hypertensive patients. The decline usually occurred immediately after 
the discontinuance of therapy in these short-term studies. In another 
hypertensive patient, treated for a month with 200 mgs. of cortisone, 
a preliminary rise in arterial tension was followed by a more pronounced 
and sustained fall. In contrast, and similar to Guadino’s adrenalectomized 
animals,'* the blood pressure rose in a patient with Addison’s disease 
more than would be expected on the basis of salt and water retention 
alone. This suggests that this steroid requires the presence of an intact 
adrenal for its depressor action and may be pressor in the absence of the 
adrenals. Cortisone, in our experience, exerts little effect on the blood 
pressure of normotensive ian. 

We have confirmed the report of Hench and his associates!" that 
adrenocorticotropic hormone (Armour) may raise the blood pressure 
of non-hypertensive patients. In addition, a marked increase in arterial 
tension and signs and symptoms of hypertensive encephalopathy fol- 
lowed its use in one of several hypertensives." Dosage and plasma 
volume changes played little part in this effect and it was not due to 
an increase in circulating epinephrine or nor-epinephrine. Cardiac out- 
put changes occurred but were variable. Further hemodynamic study 
of this drug is needed. At any rate, the adrenocorticotropic hormone— 
known to produce adrenal cortical hypertrophy—does not lower the 


blood pressure. 
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A possible relationship of the adrenal cortex brought forth many 
therapeutic attempts to modify the hypertensive state. Beneficial results 
were claimed after érradiation of the adrenals,'‘"'*° denervation or sub- 
total bilateral adrenalectomy.’***** It would be of interest to repeat 
these inconclusive studies in light of modern concepts of adequate base- 
lines and consideration of psychotherapeutic factors in evaluating results. 
Dramatic effects following complete bilateral adrenalectomy, in a 
woman with severe hypertension and diabetes, have recently been re- 
ported by Green and his associates.'** The final results of this and com- 
parable studies must be awaited with interest. 

Can hypertension be maintained or can it appear in man in the 
absence of intact adrenals? Apparently the answer is yes. We have 
repeatedly observed the persistence of an elevated blood pressure in 
some hypertensive patients who developed chromophobe adenomata of 
the pituitary with laboratory evidence of secondary hypoadrenalism. 
Loeb” has commented on the Addisonian subject whose blood pressure 
rose to 160/100 when salt was given in doses of 15 gms. daily without 
any cortical hormone; at autopsy this patient was found to have marked 
renal arteriolosclerosis and both adrenal glands were replaced by tu- 
berculous masses. In addition, there is a case report including patholog- 
ical findings of another individual with Addison’s disease, hypertension 
becoming apparent even in crisis in association with bilateral cortical 
infarction of the kidneys.’** Furthermore, toxemia of pregnancy and 
hypertension have developed in women with Addison’s disease, the 
blood pressure elevation continuing even after the withdrawal of steroid 
therapy.'** The mechanism of these forms of hypertension would seem 
to exclude a primary role of the adrenal gland, but these observations 
do not apply necessarily to the situation in essential hypertension. 

Even though the behavior or reactivity to certain steroids is ap- 
parently different, the final question may be asked: is there any evi- 
dence of adrenocortical dysfunction in hypertensive vascular disease? 
Increased sensitivity of hypertensives to small doses of methacholine 
has been reported," a situation encountered also in Addison’s disease." 
A small decrease in the excretion of urinary 17-ketosteroids has been 
noted by some observers.“ '”* Fisher and Hewer* have recorded an 
increased adrenal content of sudanophil and anisotropic lipids. Dobrin- 
er’s group" isolated a steroid, found in the urine of some hypertensives, 


but only rarely in other conditions. 
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On the other hand, determinations of the formaldehydogenic steroid 
content of hypertensive urine have been within the normal range.*** "* 
and Tobian and Joseph have disclosed no differences in plasma cor- 
ticoids. These latter workers reported a slightly lower fasting blood 
eosinophil concentration, and in this connection the few observations 
of Laragh and Almy™ should be mentioned—an exaggerated drop in 
circulating eosinophils following epinephrine or insulin injection in 
hypertensive subjects. 

At the present time, therefore, evidence of adrenal dysfunction in 
essential hypertension remains to be established; but then, it is possible 
that blood pressure regulation, perhaps in some way concerned with 
salt and water metabolism, represents a fairly discrete function inde- 
pendent of other known actions of the adrenal cortex. 


CoMMENT 


A conspicuous feature of this review is the large number of refer- 
ences that have already accumulated which bear on an adrenal cortical 
relationship in hypertensive states. It is equally conspicuous that the 
adrenal seems to be connected in some fashion with many forms of 


experimental hypertension as well as the various approaches being made 
in different etiological directions. It is most conspicuous, however, that 
we remain completely in the dark as far as possible mechanisms are 


concerned. 

The weight of evidence would indicate that the adrenal cortex and 
the sodium ion are definitely related in some way to the regulation of 
blood pressure and that a possible relationship to essential hypertension 
cannot as yet be excluded. Whether primary or secondary mechanisms 
are involved remains completely obscure, but no data have been pre- 
sented thus far which establish the adrenal cortex as playing a primary 
causative role in hypertensive disease in man. In fact, the delays and 
lags in steroidal response are good testimony pointing toward complex 
mediation as opposed to some primary humoral action. 

Is the adrenal merely the “guardian of the glomerular filtrate?” 
Should attention be paid to Heinbecker’s speculation™® referring to a 
humoral mechanism operating through the hypothalamic nuclei and 
the neurohypophysis, or to Selye’s “diseases of adaptation?” Do the 
steroids achieve their effects through modification of the pituitary re- 
lease of adrenocorticotropic hormone?™* Do products of the adrenal 
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serve to alter the reactivity of vessels or the sensitivity of smooth muscle 


to other pressor and depressor agents?'* Is it remotely conceivable that 
an excess of a pressor hormone or a deficiency of a depressor hormone 
exists in the hypertensive state, that the adrenal cortex may possess a 
homeostatic group of substances concerned with blood pressure regu- 
lation? ''*'* There is at present no definitive answer to these questions. 

We really know very little about the peripheral action of the steroid 
hormones. The problem would be greatly simplified if there were 
readily-available methods for measuring desoxycorticosterone-like sub- 
stances in the circulation. The long-range therapeutic effectiveness of 
complete ablation of the adrenals remains to be determined. Only 
through such information can the answers to these and other questions 
be provided. 

It is doubrful that the solutien to the problem of hypertensive vas- 
cular disease lies within the adrenal. On the other hand, one should 
hesitate to discard this possibility as completely unprofitable, for it is 
quite conceivable that an understanding of adrenal mechanisms may cast 
light on some fundamental mechanisms of hypertensive disorders. \lean- 
while, to quote Dr. Joseph Jailer, the adrenal cortex may be the “stock- 
pile of the steroids,” but it remains to be seen whether these structure: 


represent the “seat of the soul.” 
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THE JAMES ALEXANDER MILLER 
FELLOWSHIP FOR RESEARCH 
TUBERCULOSIS 


The New York Tuberculosis and Health Association announces that 
a fellowship will be available from July 1, 1950 to June 30, 1951. The 
fellowship is designed to support a qualified medical investigator who 
will devote full time to a research project with a definite bearing on 
tuberculosis. Assurance must be provided that the applicant will be 
acceptable in the laboratory or clinic of his choice and that he will be 
provided with the facilities necessary for the pursuit of the work. It is 
preferred that such laboratory or clinic be located in New York City. 


Application forms will be supplied on request to the New York 


Tuberculosis and Health Association, 386 Fourth Avenue, New York 
16, N. Y., and must be submitted in duplicate not later than March 1, 
1950. Announcement of the award will be made in April 1950. 
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CARDIAC CATHETERIZATION IN THE 
DIAGNOSIS OF CONGENITAL 
HEART DISEASE* 


Lewis DexTerR 


Assistant Professor of Medicine, Harvard Medical School and Senior 
Associate in Medicine, Peter Bent Brigham Hospital, Boston 


@seseseseseseUnry recently, conger.rai heart disease has been largely 
of academic interest tu physicians. Recent developments 
U in cardiac surgery have followed closely upon improve- 
ments in thoracic surgery and anesthesia. As new opera- 
& % tions on or around the heart have been devised during 
the last decade, the onus of a correct pre-operative diagnosis has fallen ' 
onto the shoulders of the internist. Before the advent of angiocardiog- 
raphy and cardiac catheterization. a correct diagnosis of many con- 
genital heart lesions had to await autopsy examination. Inability to be 
sure of the correct diagnosis during life made for slow progress in our 
knowledge of these disorders. Increasing familiarity with the various 
congenital heart malformations correctly diagnosed during life now 
makes it possible to study a given abnormality in a detailed manner so 
that by the usual approach of history, physical examination, fluoroscopy 
of the heart, and electrocardiogram, a correct diagnosis can usually be 
made without resorting to more complicated procedures. 

In acquired heart disease, it is usually stated that 60 per cent of all 
information to be obtained is derived from a careful history, 25 per 
cent from physical examination and 15 per cent from laboratory pro- 
cedures (x-ray and electrocardiogram). In congenital heart disease, just 
the opposite is true. About 15 per cent of the information comes from 
history, 25 per cent from physical examination, and 60 per cent from 
laboratory procedures. The history may date from birth or childhood, 
tells us the extent of physical incapacity, may tell us if the patient has 
been cyanotic. A history of cyanosis may be quite misleading, however, 
because after one or two physicians have made inquiries on this point, 


* Given October 12, 1949 before the 22nd Graduate Fortnight, The New York Academy of Medicine. 
From the Medical Clinic, Peter Bent Brigham Hospital and the Department of Medicine, Harvard 
Medical School. This study was supported in part by a grant from the Life Insurance Medical 
Research Fund. 
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the answer becomes almost uniformly positive, whether or not cyanosis 


really exists. Physical examination reveals the presence of a murmur 
which has obviously not been acquired and must therefore be congenital, 
but unlike many acquired murmurs is not diagnostic except in the case 
of patent ductus arteriosus. Fluoroscopy of the heart reveals abnormal- 
ities of contour and the size of some of the chambers. I should like to 
emphasize, however, with all apologies to any radiologists who may be 
present, that in our experience x-ray and fluoroscopy are not reliable 
in evaluating the size of the right auricle, are quite reliable as regards the 
left auricle, and are good in recognizing ventricular enlargement but 
are not always correct in identifying which ventricle is enlarged. We 
have found the electrocardiogram to be the more reliable in identifying 
which ventricle is hypertrophied. Further information to be derived 
from the x-ray is the size of the pulmonary artery and the prominence 
of the pulmonary vascular markings at the hilar regions of the lung. 
These markings are regularly increased when pressure in or flow of 
blood through the pulmonary artery is increased and, with one exception 
to be discussed, are of normal or decreased prominence when pressure 
and flow are normal or decreased. If, with evaluation by these methods, 
the diagnosis is still uncertain, angiocardiography, which will be dis- 
cussed by Dr. Morgan, and cardiac catheterization’ will usually reveal 
the important lesions present. 

Before one can make a correct morphological diagnosis, two prin- 
ciples must be recognized. The physician must first have some idea of 
the differential diagnostic possibilities and secondly, in the case of 
congenital heart disease, some concept of the physiological disturbances 
created by the lesion, since the abnormal flows and pressures produce 
changes in the contour and size of the heart and pulmonary vessels from 
which logical deductions concerning the underlying lesions can usually 
be made. 

Under the age of, say, five, congenital heart disease is extremely 
complicated. It is in this age group that the greatest challenge exists. 
During this period, the serious lesions and the multiple lesions are 
lethal. The simpler lesions compatible with life are prone not to have 
distinctive patterns. Above the age of about five, most of the patients 
with seriously malformed hearts have expired, leaving a relatively few 
major types with which we, as physicians, are confronted. The majority 
fall into the following groups: simple pulmonic stenosis, tetralogy of 
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Fallot, Eisenmenger’s complex, atrial septal defect, ventricular septal 
defect, and patent ductus arteriosus. Less frequently seen are tricuspid 
atresia, anomalous pulmonary veins emptying into the right atrium, levo- 


position of the pulmonary artery, transposition of the great vessels, 
aortic septal defect, and a variety of other lesions. Although coarctation 
of the aorta is fairly common, it will not be discussed here because 
cardiac catheterization does not serve any useful diagnostic purpose. 

In the discussion that follows, emphasis will be placed on the 
physiological changes that occur and their influence on the x-ray and 
electrocardiogram. Only by this approach have we been able to improve 
our clinical recognition of the various disorders and thus to abandon 
the use of the cardiac catheter in many cases. It is now reserved for 
those cases which are not distinctive. 

Technique of cardiac catheterization: The cardiac catheter is a 
modified ureteral catheter with a curved tip. It is sufficiently stiff so 
that rotation of one end turns the curved tip at the other end. Due to 
its radiopacity, it may be guided to the desired position under fluoro- 
scopic observation. The median basilic vein is the usual site of introduc- 
tion. In infants, the jugular or the femoral vein has been used. In the 
older age group, novocaine is used for anesthesia. In the younger age 
group, a general anesthetic must be employed. The vein is exposed and 
the catheter introduced. It is guided fluoroscopically into the subclavian 
vein, superior vena cava, right auricle, right ventricle, and pulmonary 
artery. If it is allowed to obstruct the pulmonary artery, it is in direct 
connection with the pulmonary capillary bed so that blood samples so 
obtained are arterial instead of venous and the pressure so measured is 
within a millimeter or so of the true pulmonary capillary pressure.” 
Pressures can be recorded through the catheter and blood samples 
withdrawn and analyzed for their content of oxygen. In congenital 
heart disease, left-to-right shunts through defects in the cardiac septa 
will be characterized by the appearance of arterial (highly oxygenated) 
blood in the corresponding chamber in the right side of the heart. 

Normal variations: Figure 1 shows characteristic pressure tracings 
in a normal patient. It will be observed that except that the pressure in 
the pulmonary artery is quite low, the contour is the same as in a sys- 
temic artery with a systolic rise, a dicrotic notch due to closure of the 
pulmonary valve, and a fall to the diastolic level just before the next 
ventricular systole. The systolic pressure in the right ventricle is iden- 
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tical with that in the pulmonary artery. The diastolic pressure in the 
ventricle is the same as the pressure at the same time in the right auricle. 

Blood samples withdrawn from the different chambers in the lesser 
circulation normally vary somewhat in their oxygen content. Blood 
entering the right auricle comes from the superior vena cava, inferior 
vena cava, and coronary sinus. The amount of oxygen in these different 
venous bloods varies greatly so that a considerable variation in oxygen 
content is encountered in different parts of the right auricle. Less varia- 
tion occurs in the right ventricle and by the time blood has reached the 
pulmonary artery, the oxygen content is remarkably uniform. Variations 
in the oxygen content in the various chambers have been described in 
detail.* Because of these normal variations, two or more samples of 
blood must be withdrawn from each chamber in order to recognize with 
any degree of certainty an abnormality when it exists. 

Pulmonic Stenosis: The commonest example of pulmonic stenosis 
is the tetralogy of Fallot. Simple pulmonic stenosis without other accom- 
panying defect has always been considered a rarity. It has turned out, 
however, to be one of the common congenital cardiac lesions** and 
has usually been diagnosed clinically as ventricular septal defect. 

A. Simple pulmonic stenosis is characterized clinically by the 
absence of cyanosis, a systolic murmur of varying intensity in the 2nd, 
3rd, or 4th left intercostal space, and right ventricular hypertrophy or 
right bundle branch block by electrocardiogram. X-:ay and fluoroscopy 
of the heart may or may not show right ventricular enlargement, but 
in almost all cases there is promrinence of the pulmonary artery accom- 
panied by normal or decreased pulmonary vascular markings because 
pressures and blood flow through the lung are normal or reduced. The 
cause of the enlarged pulmonary artery has been discussed for over one 
hundred years and no reasonable explanation has yet been given. The 
combination of the murmur, electrocardiographic and x-ray findings are 
practically pathognomonic. By cardiac catheterization the diagnosis is 
made by pressure recording alone. Instead of finding identical systolic 
pressures in the pulmonary artery and right ventricle, this pressure is 
higher in the right ventricle than in the pulmonary artery, indicating 
an obstruction between the two, i.e., pulmonic stenosis (Figure 1). 

B. The tetralogy of Fallot consists of pulmonic stenosis accompanied 
by a ventricular septal defect, an aorta which straddles both ventricles 
(dextroposition of the aorta) and right ventricular hypertrophy. Blood 
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enters the right auricle and goes to the right ventricle. Due to the 
obstruction to outflow through the pulmonary valve, there is a dimin- 


ished blood flow into the pulmonary artery and lung, and a shunting of 
blood into the systemic circuit producing cyanosis. Since the right 
ventricle is in direct connection with the aorta, the systolic pressures 
in the right ventricle and in the aorta are identical. The path taken by 
the cardiac catheter may be from right ventricle through the stenotic 
pulmonary valve and into the pulmonary artery. Under these circum- 
stances, pulmonic stenosis will be recognized by the higher systolic 
pressure in the right ventricle than in the pulmonary artery, dextroposi- 
tion by identical systolic pressures in the right ventricle and brachial 
artery, and a right to left shunt by arterial oxygen unsaturation. In 
some cases, the catheter cannot be introduced into che pulmonary artery. 
Instead, it passes from the right ventricle directly into the aorta. Under 
these circumstances, dextroposition of the aorta is recognized by finding 
identical systolic pressures in the aorta and right ventricle, a right-to-left 
shunt by arterial oxygen unsaturation, but pulmonic stenosis cannot be 
demonstrated. One must depend on the appearance of the pulmonary 
artery and pulmonary vascular markings on the x-ray film. In the 
tetralogy of Fallot, the pulmonary artery and hilar vascular markings 
are classically diminished whereas if pulmonic stenosis is not present 
(Fisenmenger’s complex) these are both greatly accentuated. The salient 
findings in a patient in whom the cardiac catheter was introduced into 
the pulmonary artery as well as into the aorta were as follows: 


Pressures Oxygen Content 
Source of Blood nm. 
Aorta 105/73 204 (69 per cent) 
Pulmonary Artery 7 150 
Right Ventricle 105 /7 — 


Eisenmenger’s complex: This condition has the same anatomical 
defects as the tetralogy of Fallot with the exception that pulmonic 
stenosis is absent. The septal defect varies in size and as it approaches 
complete absence, this condition merges imperceptibly with the ana- 
tomical condition known as cor triloculare biatriatum, i.¢c.. two atria 
and a common ventricle. Although usually the two ventricles are ana- 
tomically partially separated by a septum, physiologically they are 
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common chambers with identical pressures because of the over-riding 
aorta. Cyanosis develops late, there is a pulmonic systolic murmur, the 
electrocardiogram shows right ventricular hypertrophy, and the x-ray 
reveals an enlarged right ventricle, large pulmonary artery, and prom- 
inent pulmonary vascular markings. The systolic pressures in the aorta 
(or brachial artery) and right ventricle are identical (because of aortic 
dextroposition) as are those in the right ventricle and pulmonary artery 
(because there is no pulmonic stenosis). Actually there is a “stenosis” 
in the arterioles of the lung. The pulmonary “capillary” pressure is 
normal, the pulmonary arterial pressure is aortic in its magnitude, and 
the pulmonary arteriolar resistance approximates that in the systemic 
circuit, i.¢., it may be 15 to 40 times the normal pulmonary resistance. 
This high resistance produces an effective “stenosis” as in the tetralogy 
of Fallot, but it is located in the pulmonary arterioles instead of at the 
pulmonary valve. The net result is minimal shunting of blood either 
from left-to-right or right-to-left. The late right-to-left shunt that 
occurs in these individuals is probably due to a pathological increase in 
the pulmonary resistance which eventually becomes higher than that 
in the systemic circuit. Curiously enough, history, physical examination, 
electrocardiogram, x-ray, and fluoroscopy cannot usually differentiate 
with any degree of certainty this condition from atrial septal defect. 
Venous catheterization is diagnostic in Eisenmenger’s complex by find- 
ing identical systolic pressures in the brachial artery, right ventricle, and 
pulmonary artery. The following is an example: 


Pressure 

Site 

Pulmonary Artery 117/56 

Brachial Artery 116/72 
Right Ventricle 117/1 
Pulmonary “Capillary” 12 


Atrial septal defect: Defects may occur in the septum separating the 
two atria. Whether this defect is a patent foramen ovale or persistent 
ostium primum or secundum is not revealed by the venous catheter. In 
any event, there is a large shunt of blood from left atrium to right 
atrium and from here blood passes through the right ventricle, pul- 
monary artery, lung, and back again to the left atrium. These indi- 
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viduals have the largest shunts of blood that we have encountered. Late 
in the course of the disorder, changes occur in the pulmonary vascula- 
ture so that resistance to flow through the arterioles of the lungs becomes 
high and pressure in the pulmonary artery becomes greatly elevated. 
The right ventricle, the pulmonary artery, and the pulmonary vascular 
markings attain great prominence by x-ray. These findings coupled 
with a similar history, physical examination, and electrocardiogram 
make its differentiation from Eisenmenger’s complex difficult. When 
the cardiac catheter is introduced into the right auricle, it may some- 
times be introduced through the defect into the left atrium and even 
out into a pulmonary vein. The latter experience makes it difficult to 
differentiate atrial septal defect from an anomalous pulmonary vein 
1 emptying into the right auricle. Arterialized (highly oxygenated) 
blood is found in the right auricle as compared with the superior vena 
cava as shown by the following example: 


Oxygen Content 


Source of Blood ce /liter 
Superior Vena Cava 159 
Right Auricle 203 
Right Ventricle 209 


Pulmonary Artery 


Ventricular Septal Defect (Roger's disease): Pathological reports 
have usually shown ventricular septal defect to be much less common 


than the other congenital abnormalities under discussion. This has 


likewise been our own experience. These individuals are not cyanotic 


and they have a pulmonic systolic murmur which is not distinguishable 


from that of pulmonic stenosis, atrial septal defect, and Fisenmenger’s 


complex. Both ventricles are called upon to perform increased work 


so that by x-ray there is prone to be a non-specific cardiac enlargement, 
and the electrocardiogram shows little or no preponderance of either 
ventricle. Another condition which may produce similar findings and 
lead to an erroneous diagnosis is pulmonic stenosis with an associated 
aortic septal defect, ie., a communication between the aorta and pul- 
monary artery just beyond the sites of the aortic and pulmonary valves. 
Cardiac catheterization reveals a significantly higher oxygen content of 
blood in the right ventricle than in the right atrium: 
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Oxygen Content 


Source of Blood ce /liter 
Right Atrium 125 
Right Ventricle 156 
Pulmonary Artery 156 


Patent Ductus Arteriosus: Little need be said concerning this dis- 
order, since it is assumed that all are familiar with the typical machinery 
murmur. On cardiac catheterization, oxygenated blood is found in the 
pulmonary artery as compared with values found in the right ventricle: 


Oxygen Content 


Source of Blood ce ‘liter 
Pulmonary Artery 137 
Right Ventricle 103 
Right Auricle 102 


SUMMARY AND CONCLUSIONS 


In conclusion, cardiac catheterization in the diagnosis of congenital 
heart disease might at present be evaluated as follows: 

1. It is diagnostic in the tetralogy of Fallot, Fisenmenger’s complex, 
and uncomplicated pulmonic stenosis. 

2. Although patent ductus arteriosus, ventricular septal defect, and 
atrial septal defect may usually be detected with ease by cardiac cathe- 
terization, small defects are easily overlooked. Much depends on the 
skill of the catheter-passer in inserting the catheter through the defect 
or in placing the tip of the catheter in the stream of arterial blood that 
is being shunted from left to right. 

3. Cardiac catheterization gives confusing or inadequate data for 
interpretation when there are multiple defects such as in the case of the 
coexistence of atrial and ventricular septal defects together with a patent 
ductus arteriosus. Another example is that of tricuspid atresia with its 
accompanying atrial septal defect and ventricular septal defect or 
patent ductus arteriosus. In this case, the only abnormality revealed is 
atrial septal defect. 

4. Small defects in the septa are easily missed. The size and precise 
location of a defect in a given septum, which is of crying interest to 
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the cardiac surgeon, is not revealed except in a very general way by 
cardiac catheterization. It is not possible to detect aberrant coronary 
arteries, bicuspid pulmonic valves, or anatomical abnormalities confined 
to the left side of the heart. 

5. It should be remembered that this is a physiological method 
from which certain structural abnormalities can justifiably be deduced, 
just as angiocardiography, which Dr. Morgan is to discuss, is essen- 
tially an anatomical method from which many physiological abnormal- 
ities may be deduced. There are limits beyond which interpretation of 
the findings by cardiac catheterization is not justified. In order to arrive 
at a correct diagnosis, interpretation should be coupled with all of the 
other clinical and laboratory data that are available. 
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PRESENT METHODS IN THE DIAGNOSIS 
OF HEMOLYTIC DISORDERS* 


Ceci, James Watson 


Professor of Medicine, The Medical School, University of Minnesota 


+ AM grateful for the invitation of the Academy to deliver 

the Carpenter Lecture this evening, and for the oppor- 

I tunity to discuss with you the problem of diagnosis of 

the hemolytic disorders. I shall attempt to survey the 

peseseseseses) various features which | consider of principal signifi- 

cance and in so doing I hope I shall not give undue emphasis to the 

hepatic and pigmentary aspects, in which I have had relatively more 

interest. The most logical sequence, perhaps, is to commence at the 
bedside and proceed later to the laboratory. 

The history of anemia with or without chronic or intermittent 


jaundice, or of enlargement of the spleen, and the presence of any of 
these features amongst other members of the family, are points of obvi- 
ous importance. The statement that other members of the family have 


suffered from “pernicious anemia” should not be accepted at face value, 
as in our experience this has often been confused in the past with famil- 
ial hemolytic anemia. 

The relation of various chemicals to hemolytic anemia is well known, 
so that occupational or accidental exposure, especially in cases of acute 
anemia, should be carefully inquired into. 

Fever, chills, abdominal distress, and joint pain, are symptoms that 
may occur both in the crises of chronic hemolytic anemia, whether 
familial or acquired, and of course, in that great masquerader, sickle 
cell anemia. In fact, joint pain is rare in hemolytic disease, except in the 
latter form. 

Let me emphasize that there is the widest variation in the degree of 
jaundice and anemia. They are by no means correlated; in fact, there is 
generally a somewhat inverse correlation in that the patients with the 


* The Carpenter Lecture of The New York Academy of Medicine, given October 17, 1949 at the 22nd 
Graduate Fortnight of The New York Academy of Medicine 
From the Department of Medicine, University of Minnesota Hospital, Minneapolis. Aided by a 
grant from the Medical Research Fund of the Graduate School, University of Minnesota. 
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most jaundice are likely to be the least anemic, and vice versa. The 
so-called hemolytic “crises” constitute an exception, however, in that 
during these periods jaundice and anemia may increase together. 

| mention splenic enlargement only to emphasize that there are well- 
defined cases of severe hemolytic anemia in which the spleen is not 
palpable at any time. We have studied several instances in which, de- 


spite all efforts on many occasions, the spleen was not felt but at the 


time of operation weighed as much as 450 grams. In some instances, the 


; roentgenologist may be of considerable aid in demonstrating an en- 


larged spleen that is not palpable nor demonstrable by percussion. 


Che liver is often enlarged and even tender in acute hemolytic crises 


regardless of their cause. Mild enlargement of the liver is common in 


chronic hemolytic anemia, but any considerable enlargement or evidence 


of hardening always raises the question as to whether the hemolytic 
anemia is secondary to a diffuse disease of the liver, such as cirrhosis. 


I would emphasize now that macrocy tic hemolytic anemia is at times 


outspoken in cases of cirrhosis of the liver. 
Lymphadenopathy may be touched upon briefly only because of 


the occurrence of macrocytic hemolytic anemia in association either 


with Hodgkin's disease or leukemia. 
Chronic leg ulcers are much more frequently associated with sickle 


cell anemia than with any other form of hemolytic disorder, but they 


may be encountered in chronic familial hemolytic jaundice. 
In the laboratory, the blood deserves primary attention. The im- 


portance of studying the size and shape of the red cells ts only too well 


known. Determination of the mean cell diameter is often of decisive 


value. The most elegant and informative technique of course, is the 


Price-Jones curve, but unfortunately this is time-consuming and not 


easily adaptable to routine usage. The halometric method ts simple and 


quick, but not as accurate. Nevertheless, in the hands of the same prac- 


ticed technician, it yields very helpful information. The most important 


thing to determine is whether the red cells on the average are larger or 


smaller than the normal. The halometer usually provides this informa- 


tion. The practicing physician may obtain the same information by 


another simple method; namely, the superimposition of cells from a 
normal individual upon a stained smear of the patient’s cells. Both 
smears, of course, must be very thin in order that the unstained normal 
cells and the stained patient’s cells will, for the most part, occupy sep- 
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arate areas. In this way, a direct comparison may be made, and it is 
usually easy to tell whether the patient's cells on the average are larger 
or smaller than the normal. No originality is claimed for this method, 


as superimposition, by one means or another, has been repeatedly used 


in the past. 
In cases of outspoken spheroidocytic anemia, it is generally possible 


to tell at once that the mean cell diameter is reduced; the highly char- 


acteristic deeply staining microcytes easily stand out. 
A further characteristic of spheroidocytic hemolytic anemia is the 


increase or relative increase in the mean cell volume, due to increased 
thickness of the cells. Thus, from the standpoint of volume these anemias 
are macrocytic or normocytic, but from the standpoint of diameter, 


they are microcytic. This lack of correlation itself is at once indicative 


of the presence of spheroidocytosis. In the following the terms macro- 


cytic, normocytic, and microcytic are based upon the mean cell di- 


ameter rather than the mean cell volume. 
Evidences of increased erythropoietic activity are found in most 


hemolytic disorders. The reticulocyte count is significantly elevated in 


more than go per cent of the cases. I shall emphasize certain exceptional 


instances a little later. In toxic hemolytic anemias, such as those due to 


chemical or heavy metal poisoning, basophilic stippling is often prom- 


inent, while it is usually not increased in the hemolytic disorders of 


other etiology. It might be supposed that normoblasts or other nucleated 
red blood cells would characteristically be found in considerable num- 
ber in the peripheral blood in hemolytic disease. Yet, as a rule, normo- 


blasts are absent or rare. This is of interest from a fundamental stand- 


point since it reveals that the release mechanism from the bone marrow 


1s usually well preserved even though the regenerative activity is greatly 
increased. The reticulocytes may be 50 per cent or higher with but 
rare normoblasts in the peripheral blood, even though the bone marrow 


is markedly hyperplastic-normoblastic. However, there are atypical 
hemolytic states in which normoblasts may appear in considerable 


number. 
Decreased osmotic resistance of the erythrocytes is closely cor- 


related with the presence of spheroidocytosis. If the erythrocyte meas- 


urements and the morphology of the red cells in the stained smear 


clearly indicate a spheroidocytic anemia as discussed above, the fragility 


test becomes almost superfluous and is really only necessary for con- 
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firmation in doubtful cases. It should be emphasized that there are many 
examples of macrocytic or normocytic hemolytic anemia without any 
demonstrable change is osmotic fragility of the red cells. Before leaving 
the subject of spheroidocytosis and increased fragility, it should be 
emphasized that these phenomena are not restricted in occurrence to 
familial or congenital hemolytic anemia, but may be encountered in 
hemolytic anemias secondary to infectious or chemical agents.’ 

An increased titer of cold agglutinins is often present to a striking 
degree in hemolytic anemia, especially of the macrocytic or acquired 
type. If this is at all marked the practicing physician can easily recognize 
it at the bedside. On cooling a small oxalated blood sample below body 
temperature, the blood is seen to become sand-like. If it is then warmed 
again, it smoothes out. This test can be carried out to good advantage 
simply with a hot and cold water faucet. It should be noted that cold 
agglutinins may be encountered in markedly increased titer in certain 
other diseases without hemolytic anemia, as for example, atypical or 
virus pneumonia. Although it is unlikely that the cold agglutinins them- 
selves are often directly implicated in the genesis of the hemolytic dis- 
ease, they are commonly encountered in patients with hemolytic anemia 
who have transfusion reactions of unknown mechanism. It seems likely 
that cold agglutinins are often accompanied by other abnormal sub- 
stances operative at body temperature. 

The Coombs’ test for blocking antibodies is one of the more impor- 
tant recent advances in the study of hemolytic disorders.* * * Described 
very briefly, this depends upon the use of an anti-human globulin serum 
brought in contact with the red blood cells of the patient under study. 
The serum has been prepared previously by immunizing a rabbit against 
human globulin. This anti-serum is now marketed. The available infor- 
mation about the test is by no means adequate, but it has become clear 
that it is commonly positive in acquired hemolytic anemias of various 
etiology.*:*° It is evident that in these conditions the red cells have a 
hyper-immune globulin adsorbed on their surface. Although this so- 
called blocking antibody is probably combined with a specific antigen, 
clumping of the red cells has not occurred, but is rapidly produced 
when they are mixed with the anti-human globulin serum. This test is 
very easy to carry out, and has become of much practical value. It is 
rather uniformly positive in hemolytic anemias due to Rh sensitivity,” * 
also in certain idiopathic acquired hemolytic anemias. It appears that 
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it may occasionally be positive in the familial or spheroidocytic form 
although in the main it serves to separate this from the acquired type.° 

The serum bilirubin determination is often helpful when considered 
in relation to other findings. I will consider this in more detail subse- 
quently. 

The spectroscope is often helpful in the study of hemolytic dis- 
orders. With it one can easily and quickly detect excessive hemoglo- 
binemia, methemoglobinemia, and hematinemia. The first of these three 
is associated with intravascular hemolysis generally, and the second and 
third with hemolysis due to chemicals or bacterial toxins. Hematinemia 
(or methemalbuminemia) is quite common in those states in which 
hemolysis is associated with liver injury. It is encountered in certain 
septicemias, notably that due to gas bacilli, and in a variety of liver 
diseases such as cirrhosis or severe hepatitis with hemolytic anemia. 

Time does not permit me to dwell on the changes in the leukocytes 
and platelets which may occur in association with hemolytic disorders, 
but are of relatively little moment in diagnosis. 

The sickle cell trait and spontaneous sickling of the erythrocytes 
are of well-known significance in relation to hemolytic disorders. Detec- 
tion of the trait has been sharpened considerably by the finding that 
substances which reduce hemoglobin, such as sodium meta-bisulfite, 
rapidly produce sickling.* This is probably related to the recent finding 
of Pauling’ that sickling is based on an abnormal molecular structure of 
the hemoglobin. 

Before turning to the findings in the urine and feces in the hemolytic 
disorders, it will perhaps be well to dwell briefly on some fundamental 
concepts of bile pigment metabolism.* The fundamental classification 
of jaundice proposed by Rich® is quite helpful. In retention jaundice, 
bilirubin, which has just come from destroyed hemoglobin, accumu- 
lates in the blood, due either to overloading as in the hemolytic dis- 
orders, to relative sluggishness, as in constitutional hepatic dysfunction, 
or to actual injury of the liver cells. In this form, the serum bilirubin 
is characterized by a delayed or indirect van den Bergh reaction, and 
bilirubin is not found in the urine. In regurgitation jaundice, according 
to this concept, the bilirubin of the bile regains access to the blood. In 
this form, the van den Bergh reaction is prompt to a considerable degree, 
occurring within one minute after addition of the diazo reagent.* In 
this type bilirubinuria is characteristic, but in states of chronic jaundice 
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is usually not present until the level of prompt-reacting bilirubin is 
above 0.8 mg. per roo cc, (the normal probably not exceeding 0.2 mg. 
per roo ce.). The available evidence indicates that this type of bili- 
rubin is simply a sodium salt while that in the serum in retention jaun- 


dice is bound rather tightly to protein. The belief that this is the original 
11 must be strongly entertained.* 


globin of the parent hemoglobin, 
The bilirubin which enters the intestine in the bile is reduced by the 


bacterial flora of the colon to the colorless chromogen, urobilinogen."* 


Actually this substance is composed of two chemical individuals which 


are believed to be formed in sequence, the first being mesobilirubinogen, 


a considerable part of which is further reduced to stercobilinogen. These 


two compounds are best designated in the composite as urobilinogen. 


Fortunately they are characterized by an equally intense Ehrlich alde- 


hyde reaction so that regardless of their relative proportions, the total 


urobilinogen may be measured by this means. A variable fraction of the 


urobilinogen thus formed in the colon is reabsorbed into the portal cir- 


culation and, under normal circumstances, is metabolized or partly re- 


excreted by the liver. In the presence of hepatocellular functional dis- 


turbance, urobilinogen returning to the liver in the portal circulation 


gains access to the general circulation in variable amounts and appears 


in the urine. Thus, in general, it may be stated that urobilinogenuria 


relates to liver function, while the amount of urobilinogen in the feces 


relates to the rate of blood destruction and to the presence and degree 


of interference with the outflow of bile fre the liver. Insofar as hemo- 


lytic disorders are concerned, the first of these factors is much the most 


important and the one with which we are mainly concerned from the 


standpoint of diagnosis. The feces urobilinogen is often the court of 


last appeal in determining the presence or absence of hemolytic disease. 
Thus it is evident that the detection of bilirubin in the urine and 
the determination of the amounts of urobilinogen in the urine and feces 


are often of considerable importance in the study of hemolyte disorders. 
14,15 


The technique of the procedures have been discussed elsewhere." 


The usual findings may be summarized as follows: 


1. Bilirubin is absent in the urine in primary or relatively pure 


hemolytic states (retention jaundice); present in the urine in many sec- 


ondary hemolytic states with hepatic disease (regurgitation jaundice). 


It may appear in the feces when there is very rapid blood destruction, 


due to incomplete reduction to urobilinogen in the colon. In such in- 
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stances, however, the amounts of urobilinogen are very large, so that 
there is no difficulty from a diagnostic standpoint. 

2. Urobilinogen in the urine is often markedly increased, but it may 
be entirely normal in spite of a greatly accelerated rate of blood destruc- 
tion. In the feces it is consistently increased, often 20 to 30 times the 
normal, especially in so-called hemolytic “crises.” 

Emphasis may be placed briefly upon the need of distinguishing 
hemoglobinuria and porphyria. In the intermittent acute type of por- 
phyria characterized by abdominal and /or nervous symptoms, the urine 


contains the zinc complex of an abnormal porphyrin, i.e., the Walden- 
strom uro-type porphyrin.”® '*!* Such urines may be dark red, closely 
simulating hemoglobinuria insofar as gross appearance 1s concerned. 


The absorption spectrum is also extremely similar. However, the addi- 
tion of a small amount of hydrochloric acid to the urine is quickly pro- 
ductive of the mineral acid porphyrin spectrum in the case of pgrphyria, 
which is easily distinguished from that of hematin in the case of hemo- 
globinuria. The former is characterized by a strong, well-defined ab- 
sorption band at 552 me (max.), and a weaker one at 596 my (max.); 
the hematin absorption is rather broad and diffuse at 640 mp (max.). 

By way of illustration of some of what has been discussed in the 
foregoing, pertinent data from several instructive cases will now be 
given: 

The first two cases stand in striking contrast to one another, in that 
the first had severe anemia without jaundice, and the second marked 
jaundice without anemia, yet both were examples of familial hemolytic 


disease. 


Case 7. Male, 16. Hemoglobin 3.5 grams; icterus index 8; micro- 
cytes, increased fragility, marked splenomegaly. Reticulocytes 17 per 
cent. Feces urobilinogen 792 mg. per day; urine urobilinogen, a trace. 
Three weeks after splenectomy the feces urobilinogen was 91 mg. per 
day, the urine urobilinogen again but a trace. 


Case 2. Male, 18. Splenomegaly, jaundice since infancy. Microcytes 
and increased fragility of the erythrocytes; mother has large spleen and 
frequent jaundice. Hemoglobin 13.6 grams; icterus index 94; van den 
Bergh entirely indirect; feces urobilinogen 705 mg. per day; urine uro- 
bilinogen 19.7 mg. per day. 
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In contrasting cases 1 and 2, it would appear that liver function was 
much more efficient in case 1, since there was no hyperbilirubinemia 
and no urobilinogenuria, while in case 2 the opposite findings are ap- 
parent. The inverse relationship of jaundice and anemia which is evident 
in these and other cases, actually suggests that a somewhat sluggish liver 
function may be a factor in minimizing or preventing anemia in this 
disease. 

It will be noted that the icterus index is given in cases 1 and 2, At 
the time these cases were studied a number of years ago, the icterus 
index was being used in this laboratory, but has long since been replaced 
by the fractional serum bilirubin determination, which is more specific 
and informative, and, with a photo-electric colorimeter, almost as simple 
in execution. 
Case 3. 

2, 26. Ictero-anemia and splenomegaly. 

Hb. 3.2; R.B.C. 1.49; hematocrit 10%; MCV 91; MCC 33% 

Fragility: Hi 0.50, Hz 0.32 (Control Hh: 0.44, He 0.32) 

Typical deeply staining microcytes in stained smears. 

Date: 6-14-45 6-15 6-18 6-22 6-26 7-4 7-6 7-12 7-14 7-20 8-23 

Retic.¢ 0 0.2 splen-0.2 0.3 6.3 7.6 13.3: 19.5 8.8 0.8 
ectomy 

Bone marrow on 6-15 hyperplastic-normoblastic (ME*layer 154%) 

SB*: 1 1.1, T 6.6 mg. CC*2+ Liver biopsy: “Hepatitis” 

Feces Ehrlich units 1720 100 gm. on 6-15-45 

Feces urobilinogen 61 mg./day on 9-4-45 

Case 3 is of particular interest because of the very low reticulocyte 
response prior to splenectomy and for some time afterwards, followed 
by a delayed rise, which was associated with the patient's recovery. The 
low reticulocyte count was obviously not due to marrow failure, as the 
marrow was hyperplastic and normoblastic; rather it must be attributed 
to some failure in the release mechanism. This case was also of interest 
in that the liver biopsy at the time of splenectomy revealed evidence of 
hepatic injury. This may account for the relatively high prompt-reacting 


serum bilirubin and the mildly positive Hanger test. 


* ME@=<myeloid erythroid; SB=serum bilirubin; C¢ cephalin cholesterol flocculation 
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Case 4. 

°; 28. Severe ictero-anemia, orthopnea, anasarca. 

Venous pressure 22 cm. Generalized cardiac enlargement, systolic 
murmur in pulmonic area. Palpable spleen, markedly enlarged 
liver. 

Hb. 2.7; R.B.C. 1.0; hematocrit 8%; MCD 7.5 

Retic. %: 4.0, 5.3, 2.0, 1.6, 2.3, 1.5, 1.0, 0.5, splenectomy, 0.6, 
2.2, 1.5 

Fragility: 0.66, Hz 0.36 (Control Hi 0.46, H, 0.34) 

Bone marrow: hyperplastic-normoblastic (ME 18% ) 

SB: 1° 1.0, T 2.4 mg. per 100 cc. (on admission) 

Complete recovery following splenectomy 


This case is also of interest because of the rather small number of 
reticulocytes. Cases 4 and 5 reveal that one cannot rely too wholly on an 
elevated reticulocyte count in making the diagnosis of hemolytic dis- 
order, a point previously emphasized by Pepper.'® The relatively high 
prompt-reacting serum bilirubin in case 4 was readily attributable to 
passive congestion of the liver. 


Case 
7, 
8-10-49: Variable weakness and slight icterus 2 years. 
Moderate splenic and hepatic enlargement. 
Hb. 9.5; RBC 2.7; hematocrit 32%; Retic. 12.2 
MCV 118; MCD 7.8 


SB: 1’ 0.2, IT 1.2 mg. per 100 cc. Coombs + 


FE*: 1600 units per 100 gm. 


Case 5 is of special interest because of the lack of any elevation of the 
serum bilirubin, the completely idiopathic character of the disease, and 


the positive Coombs test, pointing toward an acquired rather than a 
congenital or familial etiology. The osmotic fragility was normal. 


Case 6 ° 
37. 


4-7-46: Weakness, pallor 1 month. Splenomegaly; liver not felt. 


(Case 6 continued on next page) 


* PE Ehrlich 


Feces 
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4-0-46: Hb. 3.5; RBC 1.3; hematocrit 11°; MCV 84; MCD 7.3: 
MCC 32% 
Fragility: 0.48, 0.36 (Control Hi 0.48, 0.36) 


Date: 4-10 4-15) 4-17) 4-18) 4-19 4-230 4-27 4-30 5-1 
FE units 3280 3880 3600 4350 4480 splen- 1450 260 200 
100 gms. ectomy 

Hb. gm 3-300 38 §.7 10.5 9.7 10.1 
roo CC. 

Retic. “: 8.2 4.8 4.2 3.7 9.4 15.8 g8 


February, 1949: Apparent complete recovery 


Case 6 reveals that a hemolytic anemia may at times be normocytic 
and normochromic without increased fragility, in spite of an unusually 
excessive rate of blood destruction. It is also interesting because of the 
remarkably rapid recovery following splenectomy, and the persistent 
benefit three years later. Vhis case emphasizes that splenectomy should 
not be restricted to the spheroidocytic type. 


Case 7 
4-17-44: Weakness, anorexia 4 months. 
Jaundice 4 weeks. Marked pallor. 
Splenomegaly ; moderate enl. of liver. 

IIb. 4.0 gms.,; RBC 800,000; \ICD 9.0 }! 
WBC 210,000, 93 per cent lymphocytes. 
Serum bilirubin 3.7 ing, Retic. 33° 
Feces Ehrlich units; 1152 per too gm. 
Complete remission following 25 transfusions and x-ray therapy 

to spleen. 
4-12-45: Eb. 13.2; RBC 4.3 mill; WBC 
13,500, 84 per cent lymphocytes. 

‘ 


12-12-49: Hb 12.3, WBC 81.400, Lor’; retic. 4.8; feces, uro- 


bilinogen 306 mg. 


Case > illustrates the value of the feces Ehrlich determination on a 
random sample, as a matter of fact in this instance the sample was ob- 
tained at the time of rectal examination. The patient was very sick and 
not having bowel movements for long periods. The marked elevation of 
the feces Ehrlich value clinched the diagnosis of hemolytic anemia, 
which of course was strongly suggested by the elevated reticulocyte 
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procedure. 


count. This is a striking example of the macrocytic hemolytic anemia 
which may occur with leukemia. Unfortunately, most of the cases in 
our experience do not respond nearly as w ell to x-ray therapy insofar 


Case 8. 


as terminating the hemolytic activity is concerned. In some of our cases 
temporary benefit from splenectomy has been sufficient to justify the 


2, 18. Eclampsia. Delivery 3-29-49. (estimated 450 cc. blood loss) 


Date: 3-23 3-30 
HHb.: 12.3 8.9 6.7 
Retic. “: 

SB 


42 
6.4 7:3 
5-0 7.7 
1: 0.4 
T: 0.6 


Feces urobilinogen, 28 mg. per day, 4-4 to 4-8. 
Submucosal vaginal hematoma discovered 4-7-49. 


Prompt recovery. 


secondary to the hematoma and recent toxemia. 


Dameshek, W. and Schwartz, S. O. 
Acute hemolytic anemia (acquired 
hemolytic icterus, acute type), Medicine, 
140, 19-231. 

Coombs, R. R. A., Mourant, A. EF. and 
Race, R. R. New test for detection of 
weak and “incomplete” Rh agglutinins, 
Brit. J. Exper. Path., 1945, 267255; and 
In-vivo isosensitization of red cells in 
babies with hemolytic disease, Lancet, 


1946, 1-264. 


Until the feces urobilinogen determination was made, this patient 


was thought to have a post-partum hemolytic disorder. “The determin- 
ation clearly revealed that this was incorrect, and a careful vaginal exam- 
ination, which had been avoided because of the recent delivery, revealed 
the correct diagnosis. It might be noted that the fractional serum bili- 
rubin in this instance was unlike a hemolytic and much more like an 
hepatic disorder in that the prompt-reacting fraction was clevated to 
twice the upper limit of normal while the total was well within the 
normal range. This was thought to represent a mild cholangiolar injury 
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peseseseseseksyCHIATRIC practice, like practice in all other branches of 
medicine, needs diagnostic tests to supplement anamnesis 
P and clinical examination. In psychiatry, even more than 
in other branches of medicine, the diagnostic tests are 


© rarely specific for a disorder. In clinical psychiatry, even 
more than elsewhere in medicine, differential diagnosis is safer if several 
tests are available than if only one test is at our disposal. Psychodiag- 
nostic tests, like other test procedures, rarely yield alone a dependable 
diagnosis and must therefore be viewed in the light of the data of 
anamnesis and clinical examination. Even more rarely than other tests in 
medicine can psychodiagnostic tests measure a process or propensity of 
the organism in its natural course; rather they expose the organism to 
standard stimuli and record the reactions. Psychodiagnostic procedures 
therefore resemble more the stress-tests (e.g. of ¢ ardiology ) than the 
usual laboratory tests of medicine. Attempts at developing and clinically 
exploring psychodiagnostic procedures can be a potent tool in exploring 
organization and disorder of the personality. The quest after diagnostic 
procedures has often played such a role in the broad tield of medical 
science. 

It is easy enough to state the similarities of psychodiagnostic tests 
to other tests of medicine. It is quite a bit harder to state the differences. 
It is true enough that the medical laboratory can work with specimens 
taken from the body, while psychodiagnostics can deal only with vari- 
ous aspects of the total behaving organism. The final arbiter of all 
medical diagnosis is the autopsy, but there is no such final arbiter of 
psychiatric diagnosis, unless the psychiatric condition was a symptom 
of a neurological or glandular disorder. 

The times have passed in which the difference could have been 


* Read October 20, 1949 before the 22nd Graduate Fortnieht of The New York Academy of Medicine 
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described by saying that medical diagnosis is not concerned with the 
total behavior of the organism while psychodiagnostics is. Today medi- 
cine is concerned with the total behavior of the body, though it does 
not always need to fall back on the study of the total behavior since it 
has diagnostic procedures approaching specificity. The difference lies 
rather in the frame of reference to which the behavior observed is sub- 
sequently related. Medical diagnosis relates it to the framework of physi- 
ology, psychodiagnosis to the framework of psychology. But even this 
distinction is tenuous, and not only because of the so-called psychoso- 
matic problems. 

My plan this evening is to dwell first, in brief, on what I just called 
the framework of psychology, in order to indicate some of the problems 
psychodiagnostics is up against. Then I should like to take two well- 
known tests, the Rorschach Test and the Bellevue Scale, and illustrate 
with them the nature and problems of psychodiagnostics. In closing I 
shall dwell on some of the future tasks of psychodiagnostics and on the 
relation of psychodiagnostics to medical practice. 


Il. 


What is this framework of psychology to which psychodiagnostic 
data must be related? 

Some 2500 years ago Heraclitus said: “man’s character is his fate.” 
in present-day language this means that the behavior of the individual 
is, in all its facets, regulated by a unique organization—his personality. 
Major and minor behaviors alike are regulated by the personality and 
express the personality. Thus we would expect that in principle every 
behavior should be usable as an indicator, a test, of the personality. Why 
this isn’t quite so we shall see later on. Not only adjusted but maladjusted 
behavior, i.e., psychiatric disorder, is also an expression of the personality. 
It is one of the fundamental assumptions of present-day psychiatry that 
psychopathological phenomena are exaggerations, decompensations, of 
trends normally existing within the personality. 

To view behavior in the framework of psychology means to ask, 
for every behavior manifestation: What is its place in the perso lity 
organization and how does it therefore express the personalit. and its 
pathology ? 

The time-honored method of psychiatric case history does exactly 
this. It obtains a description of a segment of behavior from the patient 
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and from informants, and treats it as a record of the past fate of the 
individual from which to infer his personality and its pathology. From 
the picture thus obtained it predicts future fate, i.e., prognosis. 

Psychiatric case history and clinical examination have to contend with 
a burdensome abundance of behavior data, the sources, collection and 
evaluation of which inevitably involve subjective selection. It is in fact 
amazing how effective these tools become in the hands of people with 
theoretical training, gift of empathy, and experience. Yet besides being 
scientifically founded, the taking of a good case history and the giving 
of a good psychiatric examination are also an art. 

The task of psychodiagnostics is to supplement case history and 
clinical examination by obtaining objectively selected behavior segments 
revealing of the individual’s personality. The fact that every behavior 
segment is expressive of the personality does not make the psychodiag- 
nostic job very easy. Experience with case history and psychiatric 
examination shows that an abundance of data, as well as a scarcity, can 
be an obstacle, since it necessitates arbitrary selection. This is not the 
only difficulty either. Consider one behavior segment: how a person 
handles a fork and knife. This behavior is highly stereotyped on the 
American scene—how revealing can it then be of the individual? Con- 
trasting or in harmony with other behavior segments it is revealing, but 
by itself it would be a poor choice as a test sample of behavior. Take 
on the other hand facial expressions. They certainly show extreme indi- 
vidual variability and are very characteristic of the individual. Actually 
they are the means by which we intuitively judge people. Bur as a 
behavior segment they would be a poor choice for psychodiagnostics— 
they are so individual and so tied up with past history that comparisons 
between individuals can hardly be made by means of them, and the 
study of other additional broad segments of behavior is needed to de- 
cipher the many messages they convey about the individual’s personality. 
Or take, e.g., this experience: a psychiatrist, deriding diagnostic tests, 
told me once that he could tell just as much about a man from the way 
his hat is crumpled—as any test could. Is “hat-crumpling” a good and 
revealing behavior sample? What about the people who do not have a 
hat along just then; what about those who have a new hat and did not 
manage to crumple it up definitively as yet; and what about those who 
just do not have hats? 

The behavior sample psychodiagnostics can use for the purpose of 
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testing must be neither so bread as to be uneconomic or necessitating 
subjective selection, nor so stereotyped as to be empty, nor so idiosyn- 
cratic as to make comparison and interpretation unduly difficult; and 
last but not least, it must be ubiquitous—obtainable from any person 
at any time. 

With these principles in mind let us visualize once more the problem 
of psychodiagnostics. In front of us stands a man who carries within 
the confines of his skin a unique organizing principle, his personality— 
what can we do to make it possible for him to reveal it to us? What we 
do is our test; what he reacts with is the behavior sample from which 
we expect information about his personality structure and disorder. 

One more point about the framework of psychology before we turn 
to study, in the Rorschach Test and in the Bellevue Scale, the choice 
of behavior sample for psychodiagnostic purpose. 

We are all familiar with the phrase: “this is just a rationalization.” 
It is a psychiatric-psychoanalytic phrase that has invaded common par- 
lance. What does it mean? We all know it means that the person ad- 
dressed is accused of having a motive other than the one he stated. If 
we use the term correctly and are charitable, then we imply that he is 
not aware of this other motive. But the phrase implies for psychiatry 
something more, over and above this meaning. It implies that, as in 
physics there is an objective process of electromagnetic waves under- 
lying the subjective experience of color, so in the framework of psy- 
chology there is an objective psychological process underlying both the 
subjective experience and the objectively recorded behavior. When we 
speak of personality organization we mean the totality of these under- 
lying processes. —When we take a behavior sample it is not the content 
of the motor, verbal, ete., behavior which is the focus of our interest, 
because that may or may nor be revealing of these underlying processes, 
i.c., the personality, it is rather the form characteristics of the behavior. 
F.g., in an Association Test it is not so much the content of a reaction 
word, but rather the reaction time and its relation to the stimulus word 
which are revealing of the process underlying the reaction. 

The process underlying most behavior is a thought process, con- 
scious or unconscious. The term “thought process” is used here in a 
broad sense which includes perception, imagery, fantasy, etc. Much of 
the theory of psychodiagnostic tests boils down to the study of thought 
processes. This is a field scarcely even mapped by academic psychol- 


ge 
art 
sic 
4 
; } ia 
4 
at 


Diagnostic Testing in Psychiatric Practice 119 


ogy, psychiatry or personality study. Only psychoanalysis has made 
some initial inroads. 

Research in psychodiagnostic testing leads to new knowledge of 
these processes, and thereby to a better understanding of mental disease. 
In medicine the search for and the clinical validation of new diagnostic 
tests often brought better understanding of the disease. In psychiatry, 
where the concept of disease entities is still entirely in flux, psychodiag- 
nostics is always as much a research job as it is a clinical service. 


Il. 


I shall now describe and discuss two tests, the Rorschach Test and 
the Bellevue Scale. My purpose is not to describe them in detail, because 
these tests are probably familiar by now and the time available is insufhi- 
cient. Rather, I shall illustrate with them the methods and problems 
of psychodiagnostics. 

The Rorschach Test consists of ten symmetrical inkblots, some in 
shades of gray and black, others in bright colors. The cards are pre- 
sented one by one in a standard sequence, with the question, “What 
does it look like to you?” The verbal responses and the reaction time 
are recorded. The responses are then scored. The scoring consists of five 
parts: 1) the area of the inkblot to which the response refers is scored, 
differentiating responses which refer to the whole card, to a well- 
articulated part of it, to a tiny, inconspicuous detail, etc.; 2) the content 
of the response is scored, differentiating responses of animal content, 
human, plant, inanimate, etc.; 3) those perceptual characteristics of the 
area which suggest the content given them by the subject are scored, 
differentiating responses in which form, or color, or shadings, or seeming 
motion, are most suggestive; 4) four degrees of accuracy with which the 
form of the area fits the content are scored; 5) finally the responses 
which are extremely frequent, or uniquely original, and those of 
peculiarly deviant verbalization, are scored and distinguished. These 
scores which represent the formal qualities of the responses, rather than 
their content, serve as the basis of interpretation. 

What are the virtues of this test? A comparison with the case history 
or clinical examination will make some of them clear. First of all, it 
is a limited and well-circumscribed behavior segment which can be 
obtained from the overwhelming majority of patients, and can be fully 


recorded and numerically scored, allowing for direct comparison of 
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scores, both in the individual and between individuals. Secondly, the 
subject does not know what the significance of his responses is, a fact that 
reduces, though by no means eliminates, deliberate withholding as well 
as inhibition and blocking. Thirdly, even where withholding, inhibition, 
blocking or distortion of fact occurs, the consequences are different in 
the test than in the case history or clinical examination: in the latter we 
do not have before us the facts about which the patient talks or is 
silent; in the test the test-cards are the facts against which the responses, 
or lack of them, can be directly matched. Last but most important, the 
inkblots are unstructured material on which the subject readily displays 
his structuring, i.e., organizing principles and processes; the configuration 
of all these processes is unique to his personality. In giving life history 
or talking about any topic we are able to, and actually do, use our 
cliches and our book-knowledge for all they are worth. In fact it is part 
of normal adjustment to stay within familiar regions of experience and 
have well-prepared and therefore stereoryped responses to what we 
expect to encounter in them. The unstructured material of the test takes 
the person into unfamiliar regions and therefore tends to reveal his 
organizing principles, rather than only his ossified, well-established re- 
action patterns. Not that these reaction patterns are not important or 
individually characteristic, but they are not all that can or need be 
known about the person. 

What are the outstanding limitations of this test? First of all, it is only 
one behavior sample and thus necessarily incomplete, even though it is 
one of the best, if not the best, we have hit on. In fact its degree of 
incompleteness varies with the personality of the subject. Secondly, 
though it eliminates the subjectivity in selection and organization of the 
behavior sample and makes direct interpersonal and intrapersonal quan- 
titative comparisons of scores possible—its final interpretation can be no 
better than the actual experience and clinical knowledge of the psycho- 
diagnostician. In other words, it is not a mechanical diagnosing machine, 
even though it has real safeguards of objectivity. Thirdly, in spite of 
the 28 years the test has been in use, there is stuil much that we do not 
know abour it. The reason for our ignorance lies in the limitations 
of systematic clinical data, since comparison with such data is a most 
important way to explore such a test; and secondly, in the limitations 
of our knowledge of perceptual and thought processes which underlie 
performance on the test. The test has stimulated new and promising 
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work in both areas, but this is not the place to enter on that. Fourthly, 
this test, like other behavior samples, reconstructs primarily personality 
organization, and by itself need not give direct nosological information. 
This may actually be an advantage as well as a limitation, considering 
the state of flux of psychiatric nosology. Yet in the majority of psy- 
chotic conditions, depressions and schizophrenias, it tends to yield 
specific indicators and in the hand of the experienced examiner it is 
so far the best tool for diagnosis of prodromal, borderline or ambulatory 
schizophrenic conditions so easily missed clinically. 

Let us turn now to the Bellevue Scale. This is an intelligence test 
consisting of the following eleven groups of items: Comprehension: 
e.g., what would you do if you found an envelope in the street that is 
sealed, stamped and addressed? Information: ranging from the simple 
question, “Who is the president of the United States?” to the extremely 
difficult, “What is the Apocrypha?” Arithmetic: ranging from simple 
additions to inverse proportions. Digits Span: immediate recall of 3 to 9 
digits forward and backward. Similarities: ranging from, “How are an 
orange and a banana the same?” to, “How are praise and punishment the 
same?” Wocabulary: definition of words ranging from “apple” to 
“moist.” Picture Arrangement: coasisting of the arrangement of isolated 
pictures so as to form a meaningful story. Picture Completion: naming 
the parts missing in pictures. Block Design: construction of designs with 
blocks according to printed sample. Object Assembly: assembling simple 
jig-saws of a man, a head and a hand. Digit Symbol: putting symbols 
beneath numbers according to a sample. 

Performance on each of these groups obtains a numerical raw-score. 
These raw-scores are translated into equated scores directly comparable 
with each other. 

This test was designed to measure “intelligence” and does yield 
1.Q.’s. Indeed in clinical work we often need an objective appraisal of 
intelligence. It turned out, however, that it has uses other than the one 
for which it was designed. This is how it happened. It was noticed 
even before the advent of the Bellevue Scale that certain intelligence- 
test items tend to draw very poor performance from patients in general 
and from certain types of patients in particular. These findings, however, 
remained anecdotal and unused because of the structure of the tests in 
which they were observed. Let us not spend time on the test structures 
which tend to conceal these findings and see rather how the Bellevue 
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Scale reveals them. 

In each item-group of this test the subjects face a set of problems 
of similar quality and graded difficulty. Thus it becomes obvious on 
what level of difficulty the subject fails, and since the item groups have 
equated scores, it is clear in which types of intellectual activity his per- 


formance rises above or falls below his other performances. The eleven 
| scores can be plotted on a graph on which the degree of discrepancy 


of the scores from each other and from their central tendency is visu- 
ally obvious. The study of such score relationships is called scatter or 
pattern analysis. Such analysis is feasible only on tests whose items are 


: organized into homogeneous groups and in which the scores of these 


groups are directly comparable. ‘The great advantage of the Bellevue 


Scale is that it fulfils these requirements. Its limitations are: first, that 
: not all the item groups have a sufficient number of items so that their 
levels of difficulty are not always sufficiently continucus. Secondly, 
that it is not a sufficiently broad sample of those behaviors which we 


designate as intellectual activities. Thirdly, though clinically scatter 


analysis has proven itself a useful tool, our understanding of it ts 
still extremely limited. The limitations are here again due in part to the 
unstable character of psychiatric nosology, rerminology, and agreement 


in observation. In part, however, they are due to the limited amount of 
tested know ledge we have of so-c: alled * ‘intellectual activities.” Scatter 
analysis has yielded already and promises to yield rich information in 


this area. On this point I should like to dwell in some detail. 
We have seen that the individual performance on various item- 
groups can fluctuate; even individuals with identical [.Q.’s differ im 


their pattern of fluctuations, but the preeminent interest in the numer- 


ical 1.Q. as such prevented discovery of the significance of these fluctu- 


ations. Yet we have striking experience in everyday life of these indi- 
vidual differences. We all know people of phenomenal memory who 


cannot remember numbers; others who have excellent judgment but 


quite unremarkable store of knowledge or memory; still others whose 


brightness is impressive though it stops at the simplest arithmetical 


calculation. 


Seatter analysis attempts to create order in the jungle of these 


anecdotal observations. It assumes that performance in the various intel- 


lectual activities reflects the effectiveness of corresponding functions of 


thought organization, using this term again in the broad sense in which 
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I used it before. The effectiveness of these functions depends first on 
their developmental conditions in the course of personality development 
of which they are integral parts; secondly, on the specific interferences 
due to psychiatric disorder; thirdly, on the effects of the examination 
situation such as exacerbation of anxiety, tension, fatigue, etc. 

It was possible, e.g., to demonstrate by scatter analysis that in hys- 
terical-like personality organizations and conditions which are charac- 
terized by the prevalent defense mechanism of repression, the tested 
volume of remembered information is below the expected level of the 
subject. It has been shown that in compulsive personalities and obsessive- 
compulsive conditions characterized by the prevalent defense mecha- 
nism of intellectualizing, vocabulary and information will tend to be 
above the expected level of the subject. It has been proven that conscious 
anxiety impairs Digit Span, while tenseness replacing conscious anxiety 
tends to raise it above the individual’s expected level. This test too, 
though in the main it indicates personality characteristics, has some 
highly specific diagnostic indications for schizoid disorders, for depres- 
sions, etc. 

In scatter analysis we have found an avenue to grapple with the 
discrepancies among the intellectual assets of the individual and with 
their dependence on his personality organization. We have put this 
avenue to successful, if limited, clinical use. 

The principle of this kind of testing is different from the Rorschach 
type of testing. In the Rorschach type the individual is faced with the 
task to organize an unstructured medium and he reveals thereby the 
organizing principles of his personality. In the Bellevue type he is to 
apply acquired skills, capacities, knowledge, ete., to reveal as it were 
relatively well organized and crystalized tools of his personality. In 
the Rorschach the organizing process itself is observed; in the Bellevue 
Scale it is auxiliary apparatuses which have crystalized from the organ- 
izing processes in the course of individual development. The Rorschach- 
type of tests are called projective, the Bellevue-type, non-projective 
tests of personality. These are complementary rather than competing 
tests. Combined use gives the greatest margin of reliability. 

Using only the Rorschach one can get easily into the position of 
the legendary Eastern king. An Eastern ruler heard about the great 
man Moses and since he could not get Moses to visit him, nor did he 
have tine to go to visit Moses, he sent his painter to paint this man 
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\loses for him. When the painter returned, the king called his astrologers 
and phrenologists and asked them to tell him what kind of man the 
painting depicted. The king knew Moses by his reputation as a leader 
of men, as a kind man, as a great man, as a gracious man. The phrenol- 
ogists and the astrologers said otherwise. To them it was the picture of 
a cruel, greedy, self-seeking, dishonest, haughty man. When the king 
heard the report he cried out, “Either the painter does not know how 
to paint or there is no such science as astrology and phrenology.” So 
off he went to see \loses and to decide the dilemma. When he reached 
\loses’ abode and saw the man Moses, he raised his hands and cried out, 
“There is no such science as astrology and phrenology.” Moses, very 
puzzled by this “how-do-you-do” asked him what he meant. When he 
heard the story, Moses shook his head and said to the king, “There is 
such a science as astrology and phrenology. Your astrologers and 
phrenologists told you truly what was in me. What they could not tell 
you was that by fighting against it | became what I am.” 


IV 


he discussion of these two tests may have given you some feel for 
the nature and the problem of psychodiagnostics. | hope I managed to 
convey that though psychodiagnostics has a positive and important con- 
tribution vow to psychiatric clinical work, it is a discipline in the very 
beginning of its development. Both the obstacles it has to cope with as 
vet and the possibilities it has in clinical work and research are vast. 

Phe Rorschach and the Bellevue Tests are not the only ones widely 
used at present. The Thematic Apperception Test and various Associa- 
tion Tests are just as widely used. In work with borderline cases, psy- 
chotics, and cases of organic etiology, the concept formation tests, like 
the Hanfman-Kasanin and Goldstein-Scheerer, are generally used. In 
the diagnosis of personality, just as much as of mental disorder, it is a 
postulate of sound psychodiagnostic practice to use batteries of tests 
and not any single one; this postulate is no less important than that of 
using such tests evly in conjunction with case history and clinical 
examination. 

In the last few vears it has been quite the rage to put out new psy- 
chodiagnostic tests. Many have been described in the literature, and 
quite a few have appeared even on the clinical scene. Some of these 
are promising, some are not. There are two points about these tests 


| 
J 
a 
i 
7 | 
! 
\ 
“g 


Diagnostic Testing in Psychiatric Practice 
x 


worth making: 1) no single test by itself at present can do the psycho- 
diagnostic job, and there is good reason to doubt that, short of a revo- 
lutionary discovery in psychiatric theory, a single test can ever be 
developed to do it. ) My personal feeling is that there is so much that 
we need to learn about the tests we now have that it would be prefer- 
abie if somewhat more of our total volume of ingenuity would go into 
that rather than into new tests. I realize, however, that creative genius 
cannot be stopped. 

Finally, a word to those who wonder of what use psychodiagnostic 
procedures can be to medical men not experienced in psychiatry. 

‘Tests are no better than the diagnostician using them. They do not 
replace psychiatric knowledge, case history and psychiatric examina- 
tion. Therefore the general practitioner, unless specifically trained in 
psychiatry and psychodiagnostics, should have recourse to specialists 
in their use. Even psychiatrists familiar with these tests should prefer 
the help of specialists, for the same reasons which recommend com- 
parable help in complex laboratory examinations. 

In psychosomatic disorders, too, it will be preferable for the general 
or specialized medical man to deal with both the psychiatrist and the 
psychodiagnostician, since the findings of the latter may often need the 
evaluation of the psychiatrist in the light of is data. There are psycho- 
diagnosticians trained and experienced in dealing with all psychiatric 
history and examinational procedures. They are, however, rather the 
minority and must be individually found. Such psychodiagnosticians 
will be capable of working directly with the medical man in diagnosis, 
research and even treatment of psychosomatic disorders. 

How can the medical man recognize reputable psychodiagnost- 
cians? They are clinical psychologists of professional standing and 
members of the American Psychological Association. They have been, 
or are being, certified by the American Board of Examiners in Profes- 
sional Psychology. There is a determined effort being made to stand- 
ardize the professional practice of clinical psychology. This effort is 
being carried on in consultation with the American Psychiatric Asso- 
ciation in order to insure harmonious relations of these two closely 
related professions, and in order to plan jointly the combating of 
quackery and malpractice. It should be remembered, however, that 
standardization is a slow affair, studded with grandfather clauses and 
tolerance to a fault. In such a period a profession is best judged by the 
strongest and not by the weakest links in its chain. 
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JAMES EWING 


The man and the physician* 


Evise S. L’Esperanct 


poeesesesese y was with a sense of deep appreciation of the honor that 

| accepted the invitation of your chairman to give my 

| tribute to the memory of the life and work of one of the 

most dynamic personalities in medicine in the past fifty 

2sasesese5e5¢) years, Whose life was so ful! and varied and who lived so 

pian that one can gain only a fleeting glimpse of the greatness 

and simplicity of the man. No lines could be more fitting than those 
Fennyson in his Ode on the Death of the Duke of Wellington: 

“Rich in saving conmion-sense, 


And, as the greatest only are, 
In his simplicity sublime.” 
l-very great man is entitled to have his shadow, and | enjoyed the 


rare privilege of working in the shadow of one of the most brilliant yet 
simple and human individuals I have ever known—Dr. James Ewing. My 
association with him commenced in the summer of 1910, and this sincere 
close friendship continued until his death in 1943. Those were the years 
of his greatest activity, as Professor of Pathology at Cornell University 
Medical College, where he was the inspiration and undisputed leader in 
that young institution, and as pathologist at Memorial Hospital where he 


transformed that institution into the most famous cancer center in the 


world. 

His energy seemed inexhaustible and his enthusiasm in his subject 
could create a blazing interest in the most indifferent group of students. 
Through all the years | knew him he lived up to a motto he gave him- 
self, “That whatever he accomplished would be by hard work and not 


natural talents.” 

I will not attempt to give a biographical memoir, which has already 
been so ably done by Dr. James Murphy, but rather to give you some 
personal impressions of the life and work of Dr. Ewing during those 
thirty-three years. 

The events of Dr. Ewing's early life are of interest in the direct in- 


* (uven before the meeting of the Section on Historical and Cultural Medicine, The New York 
Academy of Medicine, November 9, 1949 
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James Ewing 


fluence they had in shaping his most distinctive characteristics: patience, 
persistence, and humility. He was born in Pittsburgh in 1866, one of a 
family of three. His father, Thomas Ewing, was a brilliant lawyer, a 
judge of Court of Common Pleas of Pittsburgh, a Scotch Presbyterian 
of the old school with high ideals and strict discipline. Dr. Ewing had 
great respect and admiration for his father, and said of him: “If I had 
any hereditary bents, they were intensified by the example of my father, 
of whom I may only say that he was a man of tireless energy, pure intel- 
ligence, and complete self-etfacement”—qualities which are the dom- 
inant traits in Dr. Ewing's character also. His mother was of German 
descent, a studious scholar, a teacher, and a skilled musician. No doubt 
it was her influence that early developed in Dr. Ewing his extraordinary 
ability as a teacher and his love of good music. 

Those of us who knew him can readily appreciate how a sensitive, 
active child brought up in this distinguished and severe atmosphere 
would acquire an urge to excel in all youthful sports. Unfortunately, 
this led to a serious accident which had a lasting effect on his entire life. 
When he was about twelve years of age he fell and injured his hip so 
severely that complicating osteomyelitis developed, so extensive that a 
consultation was deemed advisable. The family physician took him to 
Philadelphia and listened to the diagnosis and the verdict that a serious 
operation would be necessary. When the young boy was informed he 
promptly refused to submit to the operation and was taken back to his 
home and several years of painful invalidism, culminating in permanent 
disability. 

His education was carried on by a tutor, Henry Gibbons, who later 
became professor of Latin at Amherst. Gibbons had a remarkable flair 
for languages and not only taught the boy Latin and Greek but, to 
quote from Ewing, “a marvellous way to balance delicate shades of 
meaning in Latin and Greek phrases; it was a lesson in close thinking 
which made a permanent impression on my mental processes.” ‘This 
clear and accurate way of thinking was one of his highly distinctive 
qualities. When he attended a medical meeting and the discussion be- 
came most involved he could solve the difficulty in one sentence. 

His devotion to the microscope began when, as a young child inter- 
ested in biology, he prepared a collection of mounted butterflies of such 
excellence that it was placed in the Museum of Natural History in 
Pittsburgh. 

About this time he and his brother Tom had a pet dog. While they 
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were at school the dog died and when they returned home and found 
that the dog had been buried James Ewing immediately dug the dog up 
and performed his first autopsy. Even at this early age the scientific 
urge for investigation was clearly manifested. 

In 1884, he entered Amherst College with very little experience in 
group study and competitive classes but he early determined to over- 
come this handicap by sheer hard work and intense concentration. Dur- 
ing this period he came under the power of Charles E. Garman, of whom 
Ewing said: “He carried us through Hume, Kant, and Hegel to a firm 
belief in the theistic philosophy and gave us some immutable standards 
of right and wrong, two rather precious possessions.” This crystallized 
his high standard of ethics and honor not only toward his medical col- 
leagues but toward all with whom he came in contact. He graduated 
from Amherst in 1888 with high honors and that same year entered the 
College of Physicians and Surgeons at Columbia. , 

The microscope and scientific study still remained his guiding star. 
This brought him under the direct influence of that rare personality, 
T. Mitchell Prudden, then Director of Laboratories of the Alumni Asso- 
ciation of the College of Physicians and Surgeons, and later Professor of 
Pathology there. 

The close association with Prudden, resulting in a strong mutual 


admiration, was terminated only by Dr. Ewing’s appointment as first 


Professor of Pathology at Cornell Medical ¢ college in 1899. However, 


their sincere friendship lasted as long as Prudden lived. Of his first 


paper, on “The Leucocytosis of Lobar Pneumonia,” which he submitted 


to Prudden, Ewing said: “It was carefully prepared and I rated it as well 
nigh snow white, when I got it back it looked like the American flag. 


He used blue and red pencils.” This event stamped the ideal of perfec- 


tion in medical writing sO clearly on Ewing that ever after his publica- 


tions became masterpieces of clarity and literary skill. 


Thus, under the guidance of Prudden he was taught to compose 


much meaning into a few words, and what was even more important, 


“that the pursuit of problems in a pathological laboratory is the choicest 


field in medicine.” This instilled into the receptive mind of Ewing the 


belief that every piece of accurate research is very precious and that 


the student in this field deserves the most loyal support. 


With this strong urge for the scientific side of medicine it is little 


wonder that after a few years of the unsuccessful practice of medicine 
he concentrated his life work in the field of research. 


128 
| 
‘ed 
{ 
get 
ad 


James Ewing 


His interest in researches on the blood led him to write his first 
book—“The Clinical Pathology of the Blood,” published in 1900, which 
was based on several years of experience as instructor in clinical pathol- 
ogy at the College of Physicians and Surgeons and periods of observa- 
tion in the laboratories in Vienna and an intensive study of the blood 
picture in malaria at Camp Wyckoff during the Spanish-American War. 
This book, which he dedicated to Prudden, brought forth the following 
response: “I want to congratulate you on the appearance of your book, 
and the wealth of interesting and important lore which you have 
brought together.” The book was remarkable for the thoroughness 
of observations and represented a critical study of the blood over a 
period of years. 

When Cornell University Medical College was organized in New 
York in 1899, the Trustees sought an active well-trained young medical 
man to head the department of pathology, Ewing was selected and 
became the only full-time professor on the medical faculty. Here his 
association with such stalwart men as William M. Polk, Lewis Stumson, 
and Jacob Gould Schurman was very close. These men promptly built 
up a school of high efficiency, notable productivity, and the best tradi- 
tions of medicine. The central figure and moving spirit in this enterprise 
was James Ewing. His clear vision, indomitable energy, and self-et- 
facement provided the main spring for its development. 

One of the saddest events in his life happened during this period— 
the death of his young and beautiful wife, after three years of marriage. 
Their short married life had been ideal. They had one son and antici- 
pated the birth of another child when she developed a fatal toxemia 
of pregnancy. The shock to Ewing was so great that for a time it 
became an obsession with him to discover the cause and possible preven- 
tion of this disease. His report on the Pathogenesis of the Toxemias of 
Pregnancy was the result and served to focus the attention of investiga- 
tors on the importance of further chemical studies of these toxemias. 

Perhaps one of the most lasting effects of this tragedy on Ewing was 
to develop in him to an almost superhuman degree an understanding and 
sympathy for all suffering. Two months after the death of his wife he 
wrote to a friend, “When I married I thought I could do my wife some 
good, temporal and spiritual, yet she taught me how to live and showed 
me how to die. This was a marvelous service for one human being to 
do for another.” There is no doubt his whole spiritual outlook on life 
was transformed by this catastrophe. 
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In the succeeding years he gradually replaced all pleasures and out- 
side activities with an intense, almost fanatical devotion to his work, 
for he believed the only way to do superlative work was to make that 
work an obsession. In 1902, with the establishment of the Collis P. 
Huntington Fund for Cancer Research, a new avenue of approach to the 
solution of the cancer problem was opened up for him and he devoted 
himself wholeheartedly to the added burden of the organization of 
cancer research at Loomis Laboratory. In the nine years following, no 
less than thirty papers on cancer research were published and F.wing’s 
reputation, not only as a cancer pathologist but as one of the authorities 
on cancer, was firmly established. 

\ly first contact with him was in the summer of 1g10 when | was 
to assume the p sition of assistant in the Department of Pathology. By 
previous arrangement I arrived at 9 a.m., with no idea of the duties 
required. At 5:30 p. m. he came into the laboratory just as active and 
energetic as if he had not completed an exhausting day’s work and pro- 
ceeded to dictate to me at a terrific speed his method for embedding 
very small bits of tissue for histological examination. When he asked me 
if | had ever had any experience in the preparation of specimens and 
I told him “No,” he said: “You look intelligent. Now you are here, 
perhaps we can teach you. Here are two very valuable specimens and 
| have told you how to prepare them. Have them ready for me to- 
morrow morning.” It was this complete confidence in the ability of his 
associates and those with whom he worked to carry out difficult tasks 
that made him one of the most stimulating teachers and created a spirit 
of loyalty and devotion among those who were privileged to come under 
his influence. [his easily explains why no hours were too long or work 
too arduous for his assistants if it could be the means of acquiring know!- 
edge of a subject which to him seemed so full of future promise in the 
difficult field of pathology. 

The Pathological Department ultimately became the magnet to 
attract members of the faculty, distinguished visitors, and those seeking 
information. \ly room was immediately outside Ewing's office and many 
days there would be four or five persons waiting to see him. He was 
never too tired or too busy to give his opinion on a difficult pathological 
slide or to listen to an account of a new discovery that might be of aid 
in the diagnosis or treatment of cancer. 

Early in his career 


at the college he started the nucleus of a library 
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for he felt that the greatest need for the future medical student was the 
ready access to the current literature. He often said that text books 
soon became obsolete, but the current reports would keep them abreast 
of the most recent discoveries in medicine. This library grew until it 
became a valuable asset in the Department of Pathology and later served 
the entire college staff. 

Gross Pathology under Dr. Otto Schultz was a unit of the Depart- 
ment of Pathology. The important division of Bacteriology, although a 
separate department, still functioned under Dr. Wm. J. Elser in the 
closest association with Ewing. These three, Ewing, Schultz and Elser, 
formed a friendly group for the interchange of ideas, and with the can- 
cer research work at Loomis gave Ewing an opportunity personally to 
supervise the interrelated research problems. 

He felt that no pathologist could acquire the proper fundamental 
training without a careful study of the gross evidence of disease. Fresh 
specimens of the important diseases were not always available and this 
led him to organize a museum of rarer lesions preserved in natural color 
which could be used for demonstration in the teaching of students. His 
idea was to implant in the student’s mind a relation between the history 
of a case, the gross appearance of the lesion, and finally the microscopic 
section. No wonder the students never missed their course in pathology. 
In fact, | am told that returning alumni always asked first to see Dr. 
wing, for he was the most beloved teacher. 

Before 1912 Ewing had become convinced that the only way really 
to study cancer was in a hospital where accurate observation could be 
made on the life history of the disease in human beings. A fortuitous 
circumstance led to a meeting with Dr. James Douglas, the son of a 
physician, himself medically trained, and a_ brilliant scientist, who 
thought that the cancer problem was not being well handled, and who 
shared Ewing's views that the ranks of medicine should be enlarged and 
that medically trained men should be employed to develop the funda- 
mental sciences for the solution of the problems of the sick. He wished 
to establish a cancer hospital in which men of investigative turn of mind 
should attack the problems of cancer in the human patient. To further 
this end he contributed $100,000 for the endowment of twenty beds, 
x-ray equipment, and a clinical laboratory in Memorial Hospital. Dr. 
Douglas was also keenly interested in the possibilities of radium in the 
treatment of cancer and he found an enthusiastic supporter in Ewing. 
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Together, with the codperation of Dr. Polk, they reorganized Memor- 
ial Hospital as a specialized institution utilizing x-ray and radium as well 
as surgery in the treatment of cancer, and brought about an affiliation 
between Cornell University Medical School and Memorial Hospital, 
the first of its kind in New York. It was also the first attempt in this 
country to create a special institution for cancer and to emphasize the 
importance of cancer as a separate department in medicine. 

Through ten years until 1919, with all his other responsibilities, he 
commenced and completed his classical book “Neoplastic Diseases.” 
Prudden on receipt of one of the first copies wrote him a letter from 
which I quote: “This is the first work relating to medicine which I have 

fairly read or cared much to read in the last half-dozen years. I think 
your way of looking at tumors is most illuminating, and charged with 
common sense. You do not, as too many of us have done, let classifica- 
tions lure you into pseudoscientific distinctions, which really get you 
no forwarder. And the wealth of stuff which you have woven in such 
a readable fashion into all your chapters is amazing. I suppose when the 
guy comes along who can tell us why and how cells are, we may talk 
wisely of the reason for tumors. In the meantime you have discreetly 
put the cards on the table and gone on playing the game. The pictures 
are bully. If the pathologist and his satellite, the practitioner, both don’t 
sing your praises for this book, may the devil catch them both and treat 
the pathologist, at least, especially rough. | congratulate you.” Not all 
of his colleagues showed the same appreciation; some looked for minute 
flaws in a masterpiece. 

As acting librarian at Cornell at the time it was my privilege to share 
some of the long, arduous hours he spent on the preparation of this 
masterpiece. Few of those who read this standard work today realize 
that every reference, every photograph, and every detail of that book 
was done by Ewing himself. Many times it would be close to midnight 
when he would say to me, “It’s time to shut up shop.” ‘That summer he 
wrote: “I spend most of my mornings at Memorial where cancer runs its 
uninterrupted course in large numbers. At night I do, as always, take 
a frugal meal at Osborn and read and write tll 11:30. I admit it grows 
tiresome, but | am going to keep it up till this task is finished or finishes 
me.” 

Holidays and most of the Sundays were spent at the same driving 
pace. It is small wonder that this continuous tempo should have culmin- 
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ated in paroxysms of facial neuralgia which became increasingly violent 
in later years. Two serious operations failed to give the desired relief 
and it continued to plague him through the rest of his life. He once said, 
“This is the price I have paid for my book.” 

The decade from 1920 to 1930 was largely occupied with the expan- 
sion of the various activities at Memorial Hospital and with strengthen- 
ing the affiliation between the Hospital and Cornell University Medical 
College. 

Anyone who attended the weekly conferences at Memorial during 
this period felt the vast power and the clear vision which Ewing was 
giving to the problem of cancer. His continued emphasis on the need 
for clinical instructors, whose chief interest should be teaching and 
scientific medical investigation into the problem of cancer, had a far 
reaching effect. He felt that if you knew anything about cancer you 
should share the knowledge. This influenced him to sponsor actively all 
forms of cancer education and ultimately led to extending this educa- 
tion to the public, for he firmly believed that cancer prevention was not 
only possible but could be made practical. This accounted for his inter- 
est in the American Society for the Control of Cancer, of which he was 
one of the founders and most active participants. All these advances in 
medicine were accomplished by him while he served both as patholo- 
gist at Memorial Hospital and as Professor of Pathology at Cornell. 

When in 1932 he retired as Professor of Pathology and became Pro- 
fessor of Oncology, to devote his entire time to the activities at Memor- 
ial Hospital, a very elaborate dinner was given to him by members of 
the faculty and alumni. It was a rather sad occasion, for all of them had 
deep respect and affection for him, but with his keen sense of the situa- 
tion he began his speech with: “Well, school is out for me—the old bell 
has rung for the last time and I feel as free as air.” It relieved the atmo- 
sphere of tension and did away with any feeling of bitterness among the 
many who loved him for his human understanding, for his high sense of 
honor, and for his tart astringent wit, which was never cruel. 

He was director at Memorial Hospital from 1931 to his retirement 
in 1939. During this time he planned and strove for a new and more 
modern hospital to meet the requirements of a most complete cancer 
institute. He had proved the value of x-ray and radium in the treatment 
of cancer either alone or as an adjunct to surgery. He had attracted 


young medical men into this special field and, in the face of severe op- 
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position, had developed the idea of studying the effect of these agents 
on human cancer. The teaching of young people seemed to him of all 
things most important and it soon became known that opportunity was 
offered at \lemorial to enter this field of cancer research. 

Only those who knew him well realize the difficulties which sur- 
rounded every step in the expansion and recognition of cancer as a sep- 
arate entity in medicine, and the effort entailed to have it occupy a 
place of equal importance with all the other branches of medicine. 

The generous gift by Mr. John D. Rockefetler of the property at 
York Avenue and 67th and 68th streets crystallized his dream of a new 
Memorial Cancer Center to serve as a unique institution for research, 
education, and prevention in cancer. 

Thus, the last ten years were filled with even greater activity; the 
designing of the most modern, scientific, complete, and adequate cancer 
institute; the raising of the necessary financial support, the safeguarding 
of the autonomy of Memorial Hospital while still maintaining the 
friendly affiliation with Cornell Medical College. These were problems 
that must be met and solved to the satisfaction of the majority of inter- 
ests involved. They demanded patience, tact, and a keen insight into 
the future needs of the institution and required all of Dr. Ewing's splen- 
did organizing ability. 

Conference followed conference to the point of exhaustion and yet 
he always had time for an interesting section or a new theory of scienti- 
fic value whether in chemistry, biology, or physics, for his interests were 
by no means limited to the field of cancer but included the whole science 
of medicine. 

During these strenuous years he found the greatest relaxation in his 
favorite game of bridge—a game he did not play too well though he 
entered into it with the keenest enthusiasm and concentration. He never 
lost his interest in and was particularly devoted to tennis. He was an 
excellent player and except for his handicap would have qualified in 
competitive matches. He never missed one of the tournaments at Forest 
Hills. In fact, he organized the West Side Tennis Club and was its first 
president. As with everything he undertook, the club grew in stature 
and became of international reputation. He enjoyed swimming and was 
himself an expert swimmer. One of the things that delighted him was 
to invite his guests at Westhampton Beach to swim with him and then 
challenge them to swim to the second marker or barrel. Very few could 
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meet this challenge in the treacherous waters of the Atlantic Ocean, 
but he never failed to reach the goal. He had a beautiful automobile 
which he drove with great skill and speed. Such a drive was a thrilling 
experience for the passenger but I never knew him to have an accident, 
though at times one seemed imminent. There was very little in Ewing 
of the austerity considered a requisite in the public mental picture of a 
scientist, for he thoroughly enjoyed these infrequent relaxations. 

He was a gifted public speaker and was much in demand for every 
occasion, This fact is remarkable when one remembers that in his college 
days, when invited to give the valedictory address, he refused at first 
because of timidity and nervousness. On the urging of his friend and 
professor, Dr. Garman, he accepted and gave the address and at that 
time determined he would accept every opportunity for speaking until 
he had conquered his self-consciousness. To overcome a handicap was 
one of his dominant traits. ! 

His loyalty to his friends was phenomenal. Once he accepted you as 
a friend, nothing could change his opinion and he would find some ex- 
tenuating circumstance for every failure. This was an exceptional qual- 
ity and frequently proved the means of rebuilding an individual. The 
same loyalty applied to many of his laboratory possessions. His micro- 
scope had been his constant companion for many years and no modern 
attachment ever graced the stark simplicity of that monocular micro- 
scope. Occasionally a colleague would borrow it in the hope that in 
some way he would be able to read a section with the skill of the master. 
Ewing expressed his resentment of this foolishness by placing a heavy 
chain around the base of his microscope and padlocking it to his desk. 
Only a master in experience and observation could look through that 
brass tube at dead cells and read the future of the individual in a small 
bit of tissue removed from a lesion. 

In 1938, his last year as Director of Memorial Hospital, he saw his 
dream realized in the completion and occupation of the hospital building 
on 68th street—a new modern hospital, beautiful in architecture, ample 
in space with facilities for research, and in close proximity to its afhili- 
ated Medical College. 

One year later he became Consulting Pathologist to the Hospital 
devoting his time to revision of his book, the fourth edition, and grant- 
ing interviews and conferences to all who came for advice or counsel. 
Occasionally he would see patients. 
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In 1941 he received an invitation to give a series of addresses in South 
America which he readily accepted, for he delighted to travel. The trip 
to South America was his last and he thoroughly enjoyed every moment 
of it even though he was nearly exhausted by the strenuous program 
planned. Three lectures in one day, hospital inspections, luncheons and 
dinners from g in the morning to 11:30 at night, and almost continuous 
air travel forced him to take a rest. But two days later he was ready for 
the trip over the Andes which was the most thrilling adventure. He 
was very proud to be the only passenger who did not need oxygen. 

He received many honorary degrees: Doctor of Science from Am- 
herst, University of Rochester, University of Pittsburgh, and Union 
University, and Doctor of Laws from Kenyon College and Western 
Reserve University. On his trip to South America each country hon- 
ored him either with a degree or a medal. At home he received the 
Janeway Medal, the Clement Cleveland Award, and the John Scott 
Medal. All of these he accepted as a tribute not to himself but in recog- 
nition of the work to which he had devoted his life. 

One of the honors which gave him the greatest personal pleasure was 
the gold headed cane presented by the American Association of Patholo- 
gists and Bacteriologists to the most distinguished /iving pathologist. In 
this recognition, as the Dean of Pathology, he followed Harold C. 
Ernst, William H. Welch, Theobald Smith, and Frank Mallory. He 
considered it as the highest tribute that could be given to an individual 
in the field of pathology. 

In 1942, a bladder condition which had been considered benign 
three years previously developed increasing activity accompanied by 
distressing symptoms, and at operation a well-advanced and hopeless 
cancer of the bladder was found. From this, after a year of intense 
suffering, he died in May 1943, as courageously as he had lived. 

The influence of his life, its human understanding and high ideals 
have left their imprint on all who knew him. His life work has given to 
American medicine an inspiration in cancer research that has established 
on a firm foundation the broad vision of cancer control today. There 
exist in every age masterful men who are masterful because they see 
with clear vision the course of events and fearlessly act upon the fore- 
cast. We wonder and cannot explain why these souls of rare genius have 
no successor of equal powers. 


I think it is fitting at this time to give you Dr. Ewing's philosophy 
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of life, as illustrated by excerpts from a letter from which I have already 
quoted, written shortly after the death of his wife, to a colleague who 
had also experienced the loss of his young wife. 

“We are called to the common heritage of suffering and we are 
brought face to face with eternal verities. In my sorrow though I 
reached high and low I have found only one thing that gave me any 
real comfort and that was an emphatic consciousness that this life can- 
not end all. I had drifted a good deal from things spiritual. I still real- 
ized that there must be a Power behind natural events and I always felt 
that this power must be intelligent or else lower than human. The 
Power cannot be less compassionate than the friends who try to help— 
otherwise man is the only creature which had better not be born and 
who has instincts that are false. Don’t believe it. The instincts aroused 
by a great sorrow are not given to deceive us. On this point I don’t 
want the opinion of the great philosopher, but the cry of the deep 
mourner. These are such immensely valuable lives. I fear we can only 
trust that they are better off than before. At any rate they are either 
annihilated or as Whittier says, “They are safe in their immortality.’ 
What a difference. I do not hesitate to accept my instinct that the latter 
only can be true. In which event «« should not mourn our dead for 
their loss, but only for our own which is quite enough. 

“So it seems to be a royal summons, this call to join the heroes and 


martyrs of history. It is a good deal that they are deemed worthy of 
the call. The great majority of natural deaths are preventable, if we 
would go back and do the right things at the right time. They are none 
the less inevitable with our human foresight. Don’t entertain any doubts 
of this fact. We do the best we can at the time and the right choice is our 


good fortune, while failure is absolutely beyond our control. 

“Perhaps it is because the depth of sorrow determines the possible 
greatness of joy. There can be no joy without sorrow and as I believe 
that this life doesn’t end all, I take comfort in thinking of the day of 
recompense, when we shall give an account of the deeds done in the 
body. This is my religion.” 
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a neuropsychological — theory. N. 
Wiley, 1949, 335 p. 

Hill, T. J. A text-book of oral pathology. 
Phil, Lea, 1949, 398 p. 

International (5) Leprosy Congress, Hav- 
ana, 1948. Memoria del V  Congresso 
Internacional de la Lepra, [La Habana, 
Editorial Cenit, 1949], 1322 p. 

Karsner, H. T. Human pathology. 7.ed. 
Phil. Lippencott, [1949], 927 p. 

Keller, P. Die Behandlung der Haut-und 
Geschlechtskrankheiten in’ der Sprech- 
stunde. 2.Aufl. Berlin, Springer, 1948, 
p. 

Kovacs, R. Electrotherapy and light  the- 
rapy. 6.ed, Phil, Lea, 1949, 739 p. 
Kovaes, RK. A manual of physical therapy. 

t.ed., Phil., Lea, 1949, 328 p. 

Kraus, H. Principles and practice of thera- 
peutic exercises, Springfield, HL, Tho- 
mas, [1949], 309 p. 

Krech, D. & Crutchfield, R. S. Theory and 
problems of social psychology. N. Y., 
McGraw-Hill, 1948, 639. 

Kronfeld, R. Histopathology of the teeth. 
3.ed., rev. by P. E. Boyle. Phil. Lea, 
1949, 514 p. 

Larmande, A. M. neuro-angiomatose 
encéphalo-faciale. Paris, Masson, 1948, 
149 p. 

Lever, W. F. Histopathology of the skin. 
Phil., Lippencott, [1949], 449 p. 

Malariology, by sixty-five contributors, 
edited by M. F. Boyd. Phil, Saunders, 
1949, 2 v. 

Medical and Chirurgical Faculty of the 
State of Maryland. Celebration of the 
sesquicentennial of the Medical and Chi- 
rurgical Faculty, Balt. [Waverly 
Press], 1949, 67 p. 

Mitchell, A. G., and others. Pediatrics and 
pediatric nursing. 3.ed, Phil, Saunders, 
1949, 590 p. 

Modern practice in anaesthesia, edited by 
F. 'T. Evans. N. Y., Hoeber, 1949, 566 p. 

Monge, C. Acclimatization in the Andes. 
Balt,. Johns Hopkins Press, 1948, 130 p 

Mulligan, R. M. Neoplasms of the dog. 


Balt., Williams, 1949, 135 p. 

National Health Assembly, Washington, D. 
C., 1948. America’s health—official re- 
port. N. Y., Harper, [1949], 395. p. 

New York (State). Hospital Study, A pat- 
tern for hospital care; final report, by 
kK. Ginzberg. N. Y., Columbia Univ. 
Press, 1949, 368 p. 

New York Academy of Medicine. Centen- 
nial: Institute on Public Health. Eeol- 
ogy of health, edited by E. H. L. Cor- 
win, N. Y., Commonwealth Fund, 1949, 
196 p- 

Nouvelle pratique chirurgicale  illustrée, 
directeur: J. Quénu. Paris, Doin, 1945, 
v.1-2. 

Nuernberg Military Tribunals. Trials of 
war criminals, Vols.1-2. [The medical 
case.}| Wash. U. S. Govt. Print. Off., 
[1949], vo 1. 

Oehser, P. H. Sons of science; the story of 
the Smithsonian Institution and its 
leaders, N. Y., Schuman, [1949], 220 p. 

Orrego Puelma, HL, and others. Nuevos 
estudios sobre tuberculosis y afecciones 
broncopulmonares, Santiago de Chile, 
Central de Publicaciones, 1948, 342. p. 

Palmer, FE. D. Stomach disease as diagnosed 
by gastroscopy. Phil, Lea, 1949, 200 p. 

Parks, L. M.; Jannke, P. J. & Harris, L. FE. 
Inorganic chemistry in pharmacy. Phil, 
Lippinncott, [1949], 298 p. 

Pettit, W. Manual of pharmaceutical law 
N. Y., Macmillan, 1949, 170 p. 

Pharmaceutical compounding and dispens- 
ing, editor-in-chief: R.A. Lyman. Phil, 
Lippincott, 1949, 321 p. 

Pharmaceutical Society of Great Britain. 
British pharmaceutical codex, 1949. 
London, Pharmaceutical Press, 1949, 
1562p. 

Physiology of heat regulation and the sci- 
ence of clothing, edited by L. H. New- 
burgh, Phil, Saunders, 1949, 457 p. 

Pick, J. F. Surgery of repair. Phil., Lippin- 
cott, [1949], 2 v. 

Popov, L. K. Kojin venerichin  bolesti. 
[Skin and venereal diseases. | 2.120, Sofi- 
va, |Pechatnitsa Stopansko Razvitne}, 
1946-1947, v. 

Pratt, G. H. Surgical management of vascu- 
lar diseases. Phil. Lea, 1949, 496 p. 
Pratt, R. & Dufrenoy, J. Antibiotics. Phil., 

Lippincott, [1949], 255 p 
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Prescott, S. C. & Dunn, C. G. Industrial 
microbiology 2.ed. N. Y., McGraw-Hill, 
1949, 923 p. 

Principles of animal ecology, by W. C, Allee, 
\. FE. Emerson, O. Park [and others]. 
Phil, Saunders, 1949, 837 p. 

Peace or pestilence; biological 


my. 


Rosebury, T. 
warfare and how to avoid it, 
Whittlesey, [1949], 218 p. 

Ross, I. Child of destiny; the life story of 
the first woman doctor | Elizabeth Black- 
well]. N. Y¥., Harper, [1949], 309 p. 

Schieck, F. Grundriss der Augenheilkunde. 
11.Aufl. Berlin, Springer, 1949, 248 p. 

Schweitzer, A. Memoirs of childhood and 
youth. N. Y., Macmillan, 1949, 78 p. 

Singer, J. J. Differential diagnosis of chest 
diseases. Phil., Lea, 1949, 344 p. 

Skinner, H. A. The origin of medical terms. 
Balt., Williams, 1949, 379 p. 

Snapper, I. Medical clinics on bone diseases. 
1949, 308 p. 

Sunderman, F. W. & Boerner, W. Normal 
values in clinical medicine. Phil., Saund- 
ers, 1949, 845 p. 

Textbook (A) of physiology, 
W. H. Howell, edited by J. F. 


Interscience 


originally by 
Fulton. 


United States. Adjutant General's Depart- 
ment, Studies in visual acuity. Wash., 
U.S. Govt. Print. Off., 1948, 161 p. 

United States 
Atomic 
Wash., U. 
203 p. 


United 


Atomic Energy Commission. 
life sciences. 


OF., 1949, 


and the 
Govt. Print. 


energy 


States. Bureau of Medicine and 
Surgery. Handbook of the Hospital 
Corps, United States Navy, 1949, Wash., 


U. Ss. Govt. Print. Off., 1949, 502 p. 


United States. Congress. House, Commit- 
tee on Interstate and Foreign Com 
merce, National Science Foundation. 


on bills te promote the 
Wash, U. S 
1949, 208 p 


Hearings . 
progress of science 
Govt 


Vanier, J 


Print 
meédico-chirurgicales de 
Paris, Ma 


Etudes 
gastro-entérologie pratique 
loine, [1947], 180 p 
& Poirier, J. Précis de matiére 


Vannier, I. 


Paris, 


médicale 


homoeopathique 


Apprrionat List 


l6é.ed. Phil, Saunders, 1949, 1258 p. 
Textbook (A) of American 
authors, edited by F. Christopher. 5.ed. 
Phil. Saunders, 1949, 1550 p. 
Thorek, M. Modern 
Phil., Lippincott, [1949], 4 v. and index. 


Tratamiento de las meningitis agudas supu- 


surgery by 


surgical technic. 2.ed, 


radas en el nifo [por| J. Bonaba, A. 
Carrau, E. Peluffo [et al.| Montevideo, 
1948, 107 p. 

Introduction to theoretical and 
optics. N. Y., Wiley, 


Garcia Morales, 
Valasek, J. 
experimental 

[1949], 454 p. 

Wallin, J. E. W. 
ments and mental hygiene. 2.ed. N. Y., 
McGraw-Hill, 1949, 581 p. 

Warshaw, L. J. Malaria; the biography of a 
killer. N. Y., Rinehart, [1949], 348 p. 

Watson, L. A. & Tolan, T. L. Hearing tests 
and hearing instruments. Balt., Will- 
iams, 1949, 597 p. 

Wever, E. G. Theory of hearing. N. Y., 
Wiley, [1949], 484 p. 

Wiggers, C. J. Physiology in health and 
disease. 5.ed. Phil, Lea, 1949, 1242 p. 

Youmans, W. B. Nervous and neurohumoral 
regulation of intestinal motility. N. Y., 
Interscience Publishers, 1949, 129 p. 


Personality maladjust- 


Doin, 1948, 646 p. 
Winkle, S. Mikrobiologische und serologische 


Diagnostik. Jena, Fischer, 1947, 131 
tables. 

Wogiom, W. H. Discoverers for medicine 
New Haven, Yale Univ. Press, 1949, 
229 p. 

World Health Organization, Constitution. 
| Wash., U. S. Govt. Print. Off., 1949], 
13h p. 

Zacks, D. Photoradiography in search of 
tuberculosis. Balt., Williams, 1949, 
297 p. 

Zadek, I. Jugend und Tuberkulose. Berlin, 


Berliner Medizinische 
[1948], 142 p. 

Zeisz, R. C. & Nuckolls, J. Dental anatomy. 
St. Louis, Mosby, 1949, 486 p. 

Zipf, G. K. 
ciple of least effort. Cambridge, Mass., 
Addison-Wesley, 1949, 573. p. 
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SHIP’S SURGEONS | 


OF R.M.S. 


REPORT: 


UBSTANTIATING the findings of 

American investigators'* on the effec- 
tiveness of Dramamine in the prevention 
and control of motion sickness, the ship’s 
surgeons‘ of the world’s largest ship report 
their findings in a letter to the British 
Medical Journal: 

“We have been reserving it (Dramamine) for the 
cases in which hyoscine has been of little or no ben- 
efit. We have found that in almost every case 
Dramamine has caused almost complete disappear- 
ance of seasickness .... we find that 50 mg. twice 


daily will keep most people happy.” 


Dramamine* 


BRAND OF DIMENHYDRINATE 


For the prophylactic and therapeutic 
relief of motion sickness, 


*TRADEMARK OF G. D. SEARLE & CO. 
CHICAGO 80, ILLINOIS 


SEARLE RESEARCH IN THE SERVICE OF MEDICINE 


: The Prevention 

T Seasickness, 
Bull. Jot 81:170 (May) 1949. 

The Effective- 

nof Airsickness. 


2. Strickland, B. A.. and Hahn. G. I 
ness of Dr: nine in the Preve 
Science 109:359 (April 8) 1949. 


lerer, 


Kidera, G. and Tuttle 
cal As 


of Passenger Flight 


S. M.. and Fosbery, F. W. A 
ickness (Correspondence), Brit. 
9) 1949. 
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the Multivitamin 


Pyramid 


RAVIDA. 


with Synthetic Vitamin A 


without fishy after-taste 


The problem created by repugnant fishy after-taste in vitamins 


is solved by THERA-viITA* ‘Warner. The vitamin A in THERA-VITA* is 


the new synthetic Vitamin A Acetate ‘Warner’ which has been demonstrated 


to be as stable and biologically active as the most highly refined 


and purified natural vitamin A but is devoid of the all-too-common 


distasteful fishy after-taste and odor of the natural product. 


The formula of THEE RA-VITA 


Vitamin A (synthetic vitamin A acetate)... . 12,500 U.S.P. Units 
___ Vitamin B; (thiamine hydrochloride)... . . + + 10mg 
Each ___ Vitamin Bz (riboflavin). . o 
capsule _Niecinamide + + 100mg 
contains: ___ Vitamin Be (pyridoxine hydrochloride) . . .......+ Img _ 


Panthenol (equivalent to 11.5 mg d-Calcium Pantothenate) . 10 mg 


Vitamin D (activated ergosterol). . . 1,250 U.S.P. Units 


Indications for THRE RA-VITA 


THERA-VITA® is particularly indicated for intensive therapy 


in vitamin depletions or deficiencies due to, or accompanying febrile diseases, 


allergic disorders, hyperthyroidism, inadequate diet, surgical operations, 
gastrointestinal disturbances, pregnancy. 


William R. Warner & Co., Inc. 


U. 8. PAT. OFF. New York St. Louis Los Angeles 
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PERITONITIS: what’s the risk? 


Careful enteric surgical technics have lowered the risk 
of peritonitis greatly ; preoperative administration of 
SULFASUXIDINE reduces it even further, and postoperative 
use of this highly efficient bacteriostat 
speeds and simplifies convalescence. 


Description: Relatively nontoxic; only 5% absorbed 
into blood; rapidly excreted by kidneys. Maintains high 
bacteriostatic concentration in bowel. 


Indications: (1) Before enteric surgery, to minimize risk 
of peritonitis; afterward, to speed and simplify recovery. 
(2) Ulcerative colitis. (3) Bacillary dysentery, acute or 
chronic, including carrier state. (4) Combats urinary 

tract infection due to E. coli, by lowering enteric bacterial 
reservoir. 


Dosage: Initial, 0.25 Gm./kilogram; maintenance, 0.25 Gm. 
kilogram/day, 6 doses, 4-hour intervals. Supplied in 
0.5-Gm. tablets, bottles of 100, 500, 1,000, 

and (oral) powder, 14 and 1-lb. bottles. 

Sharp & Dohme, Philadelphia 1, Pa. 


Sulfasuxidine. 


succinylsulfathiazole 
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In Para-nasal Infection A a GYR (@) L 


attains the objective... 


a return to normal... 
without congestive rebound! 


ARGYROL is bacteriostatic, demulcent and 
detergent. Its use actively promotes the 
restoration of normal processes without 
handicap of “compensatory congestion.” 


The arGyrot Technique 
. The nasal meatus... by 20 per cent 
ARGYROL instillations through the naso- 
lacrimal duct. 
. The nasal passages... 
ARGYROL solution in drops. 
. The nasal cavities ... with 10 per cent 


ARGYROL by nasal tamponage. 
ARGYR icati 
—the medication Its Three-Fold Effect 


of choice in treating para -nasal infection. 1. Decongests without irritation to the 
SPECIFY THE ORIGINAL ARGYROL PACKAGE membrane an out ciliary injury. 
Made only by the 2. ay ly bacteriostatic, yet non-toxic 

A. Cc. BARNES COMPANY Sti secretion and cleanses, 
NEW BRUNSWICK, N. J. Nature’s own first 


ARGYROL reguitered trademark, 
the property of A. C. Barnes Company 


with 10 per cent 
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*Ault.G. W. & Madigan. E. Am. J. Surg.. 77:352, 1949. 


OXIDIZED CELLULOSE PARKE-DAVIS 


In 478 cases of anorectal surgery — fissures, hemorrhoids and 
fistulas—OXYCEL proved an outstandingly effective hemo- 
static agent. Nota single instance of postoperative hemorrhage 
occurred and secondary hemorrhage due to removal of gauze 
or rubber drains was eliminated. Healing progressed satisfac- 
torily and patients experienced a more comfortable post- 


operative course. 


Absorbable and promptly hemostatic, OXYCEL is convenient 
to use since it is applied directly from the container to bleeding 
surfaces. To aid the surgeon in stopping bleeding not con- 
trollable by clamp or ligature, OXYCEL is available in forms 


adaptable to many uses. 


PACKAGE INFORMATION 


OXYCEL is supplied in individual 
screw-capped bottles. 


© 


OXYCEL PADS 
(Gauze Type) Sterile 
3°x3” eight-ply pads. 


OXYCEL STRIPS 

(Gauze Type) Sterile 

18”x 2” four-ply strips 
pleated in accordion fashion. 


OXYCEL PLEDGETS 
(Cotton Type) Sterile 
24"x1"x 1" portions. 


OXYCEL FOLEY CONES 
Sterile four-ply gauze-type 
discs of 5” or 7” diameter 
folded in radially fluted form, 
used in prostatectomy. 
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@ Vitamin B,, has just been made commercially available to 
the leading ethical pharmaceutical firms by Pfizer. As with all 
vitamins produced by Pfizer. Vitamin B,, will be marketed to 
leading pharmaceutical firms for incorporation in the end 
products you prescribe. Two forms — one for parenteral solu- 
tions and one for capsules and tablets — are available in eco- 


nomical forms. 


As your unseen supplier, Pfizer provides Vitamins, Antibiotics 
and many fine chemicals to the pharmaceutical manufacturers 
of America, constantly maintaining standards of quality estab- 


lished over 100 years ago. Chas. 


Pfizer & Co.. Inc.. 630 Flushing 
Ave.. Brooklyn 6. N, Y. 
® 


Manufacturing Chemists fer 100 Mears 
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to make the 
common cold 
less common 


ORICIDIN 


(antihistaminic—antipyretic—analgesic) 


with Chlor-Trimeton* 
antihistaminic therapy 


... prevents or aborts colds in 90% of cases when initiated 
within the first hour of symptoms.’ 

... shortens duration and decreases severity of an 
established cold." 


...reduces the spread of infection to others by eliminating 
sneezing, lacrimation, rhinorrhea and coughing.’ 


DOSAGE anv TIMING: Two Coricipin tablets at the very 
first indication of a cold, then one tablet every three or four 
hours for three or four days. In established colds, one tablet 
every three or four hours for palliative effect. 


COMPOSITION: Chlor-Trimeton 2.0 mg. (1/30 gr.) with t 
Acetylsalicylic acid 0.23 Gm. (3% gr.), Acetophenetidin *. 
0.15 Gm. gr.) and Caffeine 0.03 Gm. gr.). 
PACKAGING: Conricipin tablets, tubes of 12; bottles of 

100 and 1000. 


BIBLIOGRAPHY: 
1. Brewster, J. M.: U. S. Nav. M. Bull. 49:1, 1949. 
2. Murray, H. G.: Indust. Med. 18:215, 1949, 


°T.M. 


CORPORATION A 
BLOOMFIELD, N. J. 
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new water-soluble 
liquid vitamin preparations 


TRI-vi-SOu 


gy 


a 


Tri-Vi-Sol Ce-Vi-Sol 


Poly-Vi-Sol 


Each 0.6 cc., the usual daily dose, Each 0.6 cc., the usual daily dose, Each 0.5 cc., the usual daily 
supplies: supplies: dose, supplies: 

Vitamin A 5000 USP units Vitamin A 5000 USP units Ascorbic Acid 50 mg 
Vitamin D 1000 USP units Vitamin D 1000 USP units 

Thiamine 1.0 mg Ascorbic Acid 50 mg 

Riboflavin 0.8 mg 

Niacinamide 5.0 mg 


| Ascorbic Acid 50. mg Ee" 


administration 


each is 


Soluble in Water and other liquids Any of these preparations can be stirred 
Scientifically Formulated into infant’s formula, into fruit juice, 
Pleasing to the Taste milk or other liquid, or mixed into ce- 
Convenient to Administer real, pudding, or other solid food. They 
Ethically Marketed can be given with a spoon or dropped 
indications directly into the mouth. 

All of these preparations are ideally ‘ 
suited for the routine supplementation These products are avail- 
of the diets of infants and children. They able in 15 and 50 ce. bottles, each with 
can also be administered to adults. an appropriately calibrated dropper. 


MEAD JOHNSON & CO. EVANSVILLE 21,1ND.,U.S.A. 


New York Office: MEAD JOHNSON & CO., Port of Authority Bidg., 111 Eighth Ave. Tel.: CHelsea 2-72 
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Herald Square, N Y 


Jamaica, Queens 


Parkchester, Bronx 


White Plains, N.Y Flatbush, Brooklyn 


MACY'S PRESCRIPTION DEPARTMENT 


Macy’s is accurate. Our Prescription Department is a modern, sani- 
tary laboratory, staffed by competent pharmacists. All of our com- 
pleted prescriptions are carefully checked by supervising pharmacists. 
Our stock of ingredients is wide and reliable; it includes not only 
standard drugs, but also new and scarce products. And our prices 
are low. 


No wonder so many physicians prefer Macy's Prescription Department. 


Dilaudid hydrochloride 


(dihydromorphinone hydrochloride) 


COUNCIL ACCEPTED 


Powerful opiate analgesic - dose, 1/32 grain to 1/20 grain. 


Potent cough sedative - dose, 1/128 grain to 1/64 grain. 


Readily soluble, quick acting. 


Side effects, such as nausea and constipation, seem less 
likely to occur. 


An opiate, has addictive properties. 


Dependable for relief of pain and cough, not adminis- 
tered for hypnosis. 


@ Dilaudid is subject to Federal narcotic regulations. Dilaudid, Trade Mark Biihuber. 


Corp. Orange, 
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Contain’ Cride Cod Liver Oil, Zinc 
Oxide, Taleam, Petrolatum and Lanolin 


Used effectively in GENERAL PRACTICE for 
the treatment of Wounds, Burns, Indolent Ulcers, 
Decubitus, Interttigo, Skin Lesions, Hersorrhoids, 

Anal Fissures, ‘etc. 


In PEDIATRICS for the treatment of Dia 
Rash, Exanthema, Chafed and Irritated in 
caused by Urine, Excrements or Friction, Prickly 
Heat and in the nursery for General Infant Care. 


Fatty acids and ‘vitamins are in proper ratio, 
thereby producing optimum results. Non irti- 
tant, acts as an antiphlogistic, allays pain, stim- 
ulates granulation, favors epithelization. Under 
Desitin dressing, necrotic tissue is quickly cast 

off. Dressing does not adhere to the wound. 
In tubes 1 oz., 2 0z., 4 oz., and 1 Ib. jars. 


Desitin Medicinal Dusting Powder is super 


fatted with crude cod liver oil in a non irri- Prof nal 
tating powder base. Indications: In infant care Samples 
in the treatment of IRRITATED SKIN, SUPER- on Request 


FICIAL WOUNDS, DECUBITUS, INTER- 
PRIGO, PRURITUS and URTICARIA. In 2 


Shaker-Top Cans 


CHEMICAL COMPANY. 


70 SHIP STREET + PROVIDENCE RUODE ISLAND 
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concept of control 


n nasal congestion 


This new synergistic combination, Antistine to block the congestive 
action of histamine, and Privine to shrink nasal mucosa, provides 
prompt, prolonged relief of nasal congestion. 

It has been established that “the decongestant action of Antistine- 
Privine in many instances appears to be more intense and prolonged 


than from either solution alone.” 


DOSAGE: 2 to 3 drops in each nostril 3 or 4 times daily. 


1. Friedlaender & Friedlaender: Amer. Pract. 2:643 (June) 1948. 


ANTISTINE-PRIVINE, aqueous solution of Antistine 0.5°) and Privine 0.025%, 


in bottles of I fl. oz. with dropper. 


PHARMACEUTICAL PRODUCTS, INC., SUMMIT, NEW JERSEY 


Antistine (brand of antazoline HCI) Privine (brand of naphazoline HCI) T. M, Reg. U.S. Pat. Off. 2/1820m 


4 
. 
A 
? 
| 
NASAL SOLUTION 
€ 
| 
ics 
i. 
q 
; 
a 
ee 


Patient under Treatment 
FOR URINARY 
TRACT INFECTION 


can be given 

from distressing 


symptoms 


Prompt and effective relief from distressing symptoms of urinary tract 
infections often can be achieved through the action of oraliy administered Pyridium. 
The analgesic action of Pyridium is entirely local, reducing the urinary frequency 
and pain and burning on urination, without systemic sedation or narcotic action 
Pyridium is virtually nontoxic in therapeutic dosage and can be administered 
concomitantly with streptomycin, penicillin, the sulfonamides, or other specific therapy 


The complete story of 
Pyridium and its 
clinical uses ts avail- 
able upon request. 


(Brand of Phenylazo-diamino-pyridine HCl) 


RAHWAY, N. J. 


MERCK & CO., Ine. Manufacturing Chemists 
Merck & Co. Limited — Montreal, Que. 


In Canada: Merck & Co. 
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was built by the State to aid the private physician, m a primary 


collateral capacity, treating for which hydro- 


therapy or crounotherapy is indicated. The Spa and its medical 
staff su 
plivsician none of the staff engage in medical practice 


pervise the treatments prescribed by the individual 


For hterature write 
Wattrer S. Medical Director 


610 Saratoga Springs New York 


THE 


STATE O 


* NEW YORK . THE 


SARATOGA SPA 


the DAXALAN-DOME-PASTE BANDAGE TECHNIQUE 
AS INTRODUCED BY DR. WILLIAM M. COOPER, Director, Department of Peri- 
pheral Vascular Diseases—New York Polyclinic Medical School and Hospital. 
This technique is based on a 3 point program— 
Reduction of dermatitis with wet dressings of 
DOMEBORO TABS (BUROW’S SOLUTION) 
Combot local infection and stimulate healing 
with thick application of DAXALAN in the center 
of the ulcer and surrounding areas. 
Overcome venous insufficiency, stasis and 
edema by wrapping DOME-PASTE BANDAGE 
around the entire leg to supply compression. 


‘DOME CHEMICALS INC, 


Makers of the Soothing, ay Form of Burow’s Solution 
Packets Ointment 


for the successful treatment, of... J 


tablets 
ampuls 
powder 
suppositories 


dubin 
aminophyllin @& 


(theophylline-ethylenediamine) 


fia E. DUBIN LABORATORIES, EMC. 250 E. 43rd St., New York 17, N.Y. 


high theophylline content, ready solubility 
for rapid therapeutic effects in: 


Bronchial Asthma 
Paroxysmal Dyspnea 
Cheyne-Stokes Respiration 


Specialists in Plastic and Glass 
Artificial Human Eyes Exclusively 
REFERRED CASES CAREFULLY ATTENDED 


FRIED & KOHLER, Inc. 


665 FIFTH AVENUE NEW YORK, N. Y. 
neor 53rd Street Tel. Eldorado 5-1970 
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Antiphlogistine 


RUB A-535 


A new counter-irritant and analgesic rub 


in a modern specially prepared base. 


ANTIPHLOGISTINE RUB A-535 has been thoroughly tested both clinically and in 


more than 6.000 homes. It was created for the symptomatic relief of the aches 


and pains of Chest Colds. Arthritis. Rheumatism. Neuritis, Sprains, Sore Muscles. 


and Headaches. 


contains four active ingredients: Camphor 1%. 


Menthol 1%. Oil Eucalyptus 44%. Methyl Salicylate 12%. 


. is a counter-irritant and analgesic which stimulates 


local circulation and brings comforting warmth by producing 


active hyperaemia in the areas to which it is applied. 


RUB 


ey . . . has a new. modern non-greasy base which lets the 


product rub right in like a vanishing cream permitting instant 


utilization of the medications. 


. may be used for children as well as adults. It is 


pure w hite. stainless. and has a pleasant refreshing odor. 


RUB 


eee... may be used following diathermy, infra-red lamps. 


baking. and other forms of physio-therapy. It is ideally suited 


for use between office treatments. 


THE DENVER CHEMICAL MANUFACTURING COMPANY, INC. 
163 Varick Street, New York 13, N. Y. 
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THE PROPERTIES 
OF BARLEY* 

IN CONVALESCENT 
DIET 


There are times when the ready digestibility of barley makes 


it a desirable adjunct to the convalescent diet. 


In such cases beer as a mealtime accompaniment is often 


suggested by the physician. 


The advantages under these circumstances of a beer which 


is brewed solely from barley-malt are obvious. Such a beer 


is Trommer’s White Label Premium Beer. It is brewed after 


an old-world formula which permits the use of only carefully 


selected hops and fine barley-malt. No other grain is used. 


The result is a beer pleasantly light and appealing to 


TROMMER'S 


White Label 
Ceemium BEER 


*Malted barley is rich in an enzyme which 


the taste. 


digests starch in the production of maltose. 


(From “Accepted Foods and Their Nutritional Significance”) 


JOHN F. TROMMER, INC. BREWERIES AT: BROOKLYN, N. Y. AND ORANGE, N., J. 
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THE BULLETIN 


Doctors Are Showing 
Increased Interest” In 


WALKER-GORDON 


CERTIFIED 
LOW FAT (Shimmed) MILK 


Walker-Gordon Skimmed Milk is simply Walker-Gordon Certified 
Whole Milk from which the cream has been removed. It contains all the 
nutrients in Certified Whole Milk except the butterfat and fat soluble 
vitamins, It contains all the minerals including calcium and phosphorus, 
all the water soluble vitamins, all the amino acids, practically all the 
proteins and about one-half the calories found in whole milk. It is 
unsurpassed as a source of high quality protein which is so important 


during pregnancy, lactation, period of rapid growth and old age. 


* AN ACTUAL SURVEY of 8,500 physicians in the New York City area 
has shown that Walker-Gordon Certified Skimmed Milk is widely used by 
the Medial Profession. The following uses were mentioned in the survey 
Pregnancy and Lactation, Obesity in Children and Adults, Abnormal Bile 
Secretion, Celiac Disease, Infant Feeding Cases, Gastric Ulcers, Diarrhea, 
Psoriasis, Allergy, Diabetic Diets, Colitis, Acne, Eczema, and Hypertension. 


Walker-Gordon Certified Skimmed Milk is handled by 
many leading dairy distributors in New York, New Jersey 
and Pennsylvania. Write or phone 


WALKER -GORDON LABORATORY COMPANY 


Plainsboro, N. J. Tel. Plainsboro 2750 
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THE INDICATION DICTATES THE CHOICE OF MEDICATION 


Glycerol (Doho) by exclusive process has the highest obtainable specific 
gravity and is virtually free of water, alcohol and acids 


IN CHRONIC SUPPURATIVE 
OTITIS MEDIA, FURUNCULOSIS 
AND AURAL DERMATOMYCOSIS 
@ potent chemical combination (not 


CONTAGIOUS DISEASE EAR INVOLVEMENTS _ 0-TOS-MO-SAN 


and Urea in AURALGAN Glycerol (DOHO) 
Base—becouse it exerts a powerful solvent action 
on protein matter, liquefies and dissolves exuberant 


- - becouse its potent d t, dehydrating and gronulation tissue, cleanses and deodorizes, and 


ic action provid quick, efficient relief of poin 
end inflemmation in any intact drum involvement. ag nds to exhilorate = mol Suse healing sad the effec. 
tive control of chronic suppurative otitis media. 


IM ACUTE OTITIS MEDIA 
REMOVAL OF IMPACTED CERUMEN 


AS AN ADJUNCT TO SYSTEMIC ANTI- 
INFECTIVE THERAPY, AS PENICILLIN, ETC. 


FORMULA: 

Glycerol (DOHO) 17.90 GRAMS 

(Highest obtainable spec. grav.) Urea 2.0 GRAMS 

Antipyrine .... 0.81 GRAMS Sulfathiazole 1.6 GRAMS 
Benzocaine ................ 0.21 GRAMS Glycerol (DOHO) 16.4 GRAMS 


Literature and samples sent to physicians on request. 


DOHO CHEMICAL CORP. Makers of AURALGAN and 0-TOS-MO-SAN NEW YORK 13 


CHARLES B. TOWNS HOSPITAL 190 


Complete Medical & Psychiatric Treat- 
ment at predetermined cost. Privacy 
FOR THE TREATMENT OF ALCOHOLISM of patient is d—if desired 


on q 


Edward B. Towns, Director 
ADDICTIONS EXCLUSIVELY 293 Central Park West, N. Y. 24, N.Y. 
SChuyler 4-0770 


Member American Hospital Association 


MAGER & GOUGELMAN, INc. 


FOUNDED 1651 
510 MADISON AVENUE e NEW YORK 22. N. Y. © PLaza 5-3756 


Specialists in the manufacturing and fitting of 


PLASTIC AND GLASS EYES 


The New Magnetic Implant Designed by Dr, Troutman 
Reprints and Catalogue Available 
PARTICULAR ATTENTION GIVEN TO FITTING 
PROSTHESIS FOR MOTILITY IMPLANTS 
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more physicians are satisfied 


The development of the improved Biolac supplies a long-sought need in infant 
nutrition. To accomplish this, Borden scientists surveyed our present nutritional 
knowledge. They then tested more than 500 formulations. Having decided on the formula 
that would best supply the normal infant's nutritional requirements in their most 
assimilable form, a modern plant was constructed in 1949 so that the new formula could 
also benefit from the most up-to-date techniques and control in processing equipment. 

A Biolac formula that is both new and improved is thus made available. 

Biolac is intended for prescription by every physician with infants among his patients. 
It satisfies the physician’s demand for a complete food to which only vitamin C need 

be added. That means it is simplicity itself to prepare and provides the maximum 


in formula safety for the infant. 


And yet, for all these advantages, Biolac costs no more. 


For up-to-date, complete 


infant nutrition, prescribe new improved 


® 
B a a development of 


The Prescription Products Division 


The Borden Company 


Ingredients: nonfat dry milk solids, dextrins-maltose-dextrose, lactose. coconut oil, 
destearinated beef fat, lecithin, sodium alginate, disodium phosphate, ferric citrate, 
vitamin B,. concentrate of vitamins A and D from fish liver oils, and water. 
Homogenized and sterilized. 

Dilution: one fluid ounce to one and a half ounces of boiled water for each pound 
of body weight. 

Biolac is available at drugstores in 13 fluid ounce tins. 


The Borden Company, Prescription Products Division, 350 Madison Avenue, New York 17 
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With both adrenal glands and both kid- 
neys removed, this rat will shake its leg 
approximately 10,000 times before failing 
to respond to faradic stimulation of the 
gastrocnemius, To perform this much 
muscle work it must receive 0.4 mg. of 17- 
hydroxy-11-dehydrocorticosterone or an 


equivalent amount of a C-11 oxygenated 


steroid during the test. 


This pioneer method of biological assay 
for adrenocortical extracts was developed 
and standardized by Upjohn research 
workers who have long collaborated with 
investigators in other centers to study 


adrenal function. 


This and other achievements are reflected 
in products such as Lipo-Adrenal Cortex, 
Upjohn, which biologically assays at ten 
to sixteen times the potency of earlier 


adrenocortical extracts. 


te 10.000 shakes of a rat’s leg... 
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=~ © Research in the service of the profession of medicine . 


rHE BULLETIN 


In Cardiovascular Failure 
ithout sodium 


Sodium restriction is an essential part of the modern 


+s management of cardiovascular failure. But, 


NEGE RTAS A | without seasoning, low sodium diets are difficult to 
endure. Neocurtasal, completely sodium free salt, 


palatably seasons all foods. Neocurtasal looks 
and is used like ordinary table salt. Available 

in convenient 2 oz. shakers and 8 oz. bottles. 
Constituents: Potassium chloride, 

ammonium chloride, potassium formate, calcium 
formate, magnesium citrate and starch. 
Potassium content 36%; chloride 39.3%} 
calcium 0.3%; magnesium 0.2%. 


Neocurtesel, trodemert reg. U.S. Write for pads of diet sheets. 
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A Complete Line 
of 


Male and Female Hormones 
WYETH 
Outstanding for Potency, Efficacy, Toleration 


TESTOSTERONE The most potent androgen 


CONESTRON® Orally potent conjugated estrogens from nat- 
Conjugated Estrogens, Ural sources for action without side action 
Equine, Wyeth 


PROGESTERONE Corpus luteum hormone 


WYNESTRON* Aqueous suspension of pure crystalline 
estrone, Wyeth 


All injectable forms available in the unique, exclusive TUBEX® and 
multidose vials. 


Wijeth \ncorporated, Philadelphia 3, Pa. | 


“Trade Mark ® 
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“How does your patient, doctor: 


Macbeth 


A fateful question —to which today's physician can usually 
give an optimistic answer. This optimism is the measure of medical 
progress since the days when practitioners had to grope 
blindly through a maze of ignorance and 
uncertainty. Today, scientific knowledge and the skill of 
the physician are matched by dependable therapeutic 
agents. For eighty-three years, the products of 
MALLINCKRODT, prepared by a 
regimen of scientific precision, 
have been the doctor's trusted 
companions in his fight against disease. 

MALLINCKRODT Ether for Anesthesia 


MALLINCKRODT X-ray Media 
MALLINCKRODT Prescription Chemicals 


Doctor of Physic, a Waiting Gentlewoman and Lady Macbeth 


&? Years of Fervice lo Chemical Users 


MALLINCKRODT CHEMICAL WORKS 


Mallinckrodt Street, St. Louis 7, Mo. 
ila 72 Gold Street, New York 8, N. Y. 


LOS ANGELES MONTREAL 
PHILADELPHIA SAN FRANCISCO 


WAS Uniform, Dependable Purity 


FINE CHEMICALS 
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“Fer versatile therapy 
The ‘Bemizal’ family provides @ choice of five distinctive forms and potencies for the 
effective treatment of deficiencies, Each is designed to fill a particular aced. 


2. wth rs, Foe ed Capa Ha 
for the treatmer? of deficiency enemies, certain 
enemies and as therapy ln pemcious anemic. 

2. with tro ond Liver Coprola Ne. $16 ts for the treat- 

wnicrocytic fee less pronounced 
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